DrCOES.

I M € O R P O R AT E D

DATE: 2 July, 2020
PCN #: 2466

PCN Title: Package Change and Additional Qualified Plating Source

Dear Customer:

This is an announcement of change(s) to products that are currently being
offered by Diodes Incorporated.

We request that you acknowledge receipt of this notification within 30 days of the
date of this PCN. If you require samples for evaluation purposes, please make a
request within 30 days as well. Otherwise, samples may not be built prior to this
change. Please refer to the implementation date of this change as it is stated in
the attached PCN form. Please contact your local Diodes sales representative to
acknowledge receipt of this PCN and for any sample requests.

The changes announced in this PCN will not be implemented earlier than 90
days from the notification date stated in the attached PCN form.

Previously agreed upon customer specific change process requirements or
device specific requirements will be addressed separately.

For questions or clarification regarding this PCN, please contact your local
Diodes sales representative.

Sincerely,

Diodes Incorporated PCN Team
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PRODUCT CHANGE NOTICE

PCN-2466 REV 1

Notification Date:

Implementation

Product Family:

Change Type:

PCN #:

Date:
Analog Package Change and Additional
2 July, 2020 2 October, 2020 Semiconductors Qualified Plating Source 2466
TITLE

Package Change and Additional Qualified Plating Source

DESCRIPTION OF CHANGE

this report).

This PCN is being issued to notify customers that in order to assure continuity of supply, Diodes is making a packaging
change in its NX71 CXO family of crystal oscillator products from a 6 pad to a 4 pad package. Please see Table 1A for
drawing details. Diodes also qualified an additional plating source in Greatek Electronics Inc. (GTK) facility located in Zhunan
Taiwan. Full electrical characterization and high reliability testing has been completed to ensure there is no change to device
functionality or electrical specifications in the datasheet. Refer to the attached Qualification / Reliability Reports (embedded in

IMPACT

Continuity of Supply. No change in data sheet electrical parameters and product performance.

PRODUCTS AFFECTED

Table 1 - NX71 CXO family package change from 6 pad to 4 pad
Table 1A — Package Drawing of Current vs. New package changes
Table 2 — Additional Plating Source — (GTK) plating process for LQFP / TQFP / QFP / SSOP / SOP

WEB LINKS

Manufacturer’s Notice:

https://www.diodes.com/quality/product-change-notices/diodes-product-change-notices/

For More Information Contact:

http://www.diodes.com/contacts

Data Sheet:

http://www.diodes.com/products

DISCLAIMER

Unless a Diodes Incorporated Sales representative is contacted in writing within 30 days of the posting of this notice,
all changes described in this announcement are considered approved.

Table 1 - NX71 CXO family package change from 6 pad to 4 pad

NX7011A0100.000000 NX71225002 NX71590001 NX71733001 NX71A40001

NX7011D0074.175824 NX71237001 NX71600001 NX71741001 NX71C50001

NX7011D0074.250000 NX71250002 NX71633001 NX71742001 NX71C50003

NX7011E0051.609600 NX7125003Z NX71700001 NX71915001 NX71E83001

NX7011E0059.000000 NX71262001 NX71706001 NX71A00001 NX71E83002
DIC-034 R4 Page 2 of 4
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Table 2 — Additional Plating Source — (GTK) plating process for LQFP / TQFP / QFP / SSOP / SOP

PI2EQX3211BHE-2017

PISBHDMI2410FFEX-2017

PI5SC3251QE

PI6C2405A-1WE

PI6CXGO6F62AFBEIEX

PI7C9X2G404SLBFDEX

PI2EQX3211BHEX-2017

PISBHDMI301FFE

PI5C3251QEX

PI6C2405A-1WEX

PI6CXGO6F62BFBEIE

PI7C9X2G404SLBQFDE

PI3B3125QEX

PISBHDMI301FFE-2017

PI5C3251QEX-1507

P16C2409-1HWE

PI6CXGO6F62BFBEIEX

PI7C9X2G404SLBQFDEX

PI3B3126QE-2017

PIBHDMI301FFEX

PI5C3253QE

P16C2409-1HWEX

PI7C8140AMAE

PI7C9X2G404SVAFDEEX

PI3B3126QEX

PISBHDMI301FFEX-2017

PI5C3253QEX

PI6C4853111FAE

PI7C8140AMAE-2017

PI7C9X440SLBFDE

PI3B3126QEX-2017

PI3BHDMI336FBE

PI5C3257QE

P16C4853111FAEX

PI7C8150AMAE

PI7C9X440SLBFDE-2017

PI3B3245QEX-2017

PI3BHDMI336FBEX

PI5C3257QE-2017

PI16C485311WE

PI7C8150AMAE-33

P17C9X440SLBFDEX

PI3B3251QE

PISBHDMI521FBE

PI5C3257QEX

PI6C485311WEX

PI7C8150BMAE

PI7C9X440SLBFDEX-2017

PI3B3251QEX

PIBHDMI521FBEX

PI5C3384QE

PI6C485352FAE

PI7C8150BMAE-2017

PI7C9X440SLBFDEX-36

PI3B3251QEX-2017

PISBHDX414FCEE

PI5C3384QE-1507

PI6C485352FAE-2017

PI7C8150BMAIE

PI7C9X442SLBFDE

PI3B3253QE-2017

PIBHDX414FCEEX

PI5C3384QE-2017

PI6C485352FAEX

PI7C8952AFAE

PI7C9X442SLBFDEX

PI3B3253QEX

PIBHDX621FBE

PI5SC3384QEX

P16C485352FAEX-2017

PI7C8952AFAEX

PI7C9X752FAE

PI3B3253QEX-2017

PI3BHDX621FBEX

PI5C3384QEX-1507

P16C4911510-05FAIE

PI7C9X111SLBFDE

PI7COX752FAEX

PI7C9X754FCE

PI3B3257QE PI3L100QEX PI5C3384QEX-2017 P16C4911510-05FAIEX PI7C9X111SLBFDE-2017
PI3B3257QE-2017 PI3L110QE PI5C3861QE PI6C4911510FAEIE PI7C9X111SLBFDEX PI7C9X754FCEX
PI3B3257QEX PI3L110QE-2017 PI5C3861QE-2017 P16C4911510FAEIEX PI7C9X111SLBFDEX-2017 PI7COX754FFE
PI3B3257QEX-2017 PI3L110QEX PI5SC3861QEX PI6C4911510FAIE PI7C9X112SLFDE PI7COX754FFEX
PI3B3257WEX-2017 PI3V312QE-2017 PI5C3861QEX-2017 PI6C4911510FAIEX PI7C9X112SLFDEX PI7C9X754ME
PI3B3861QE PI3V312QEX PI5L200WE PI6C49CB02Q2WEX PI7C9X113SLFDE PI7C9X794FCE
PI3B3861QEX PI3V312QEX-2017 PI5L200WEX PI16C49CB02Q3WEX PI7C9X113SLFDE-2017 PI7C9X794FCEX
PI3C3125WEX PI3V512QE-2017 PI5V330QE PI6C49CB04AQ2WEX PI7C9X113SLFDEX PI7C9X7952BFDE
PI3C3126QE PI3V512QEX PI5V330QEX PI6C49S1506FAIE PI7C9X113SLFDEX-2017 PI7C9X7952BFDE-MOXA
PI3C3126QEX PI3V512QEX-2017 PI5V330SQE-2017 PI6C49S1506FAIEX PI7C9X118SLFDE PI7C9X7952BFDE-MOXAX
PI3C3245QE PI3VT3245-AQE PI5V330SQEX PI6C49X0201WIE PI7C9X118SLFDEX PI7C9X7952BFDEX
PI3C3245QEX PI3VT3245-AQEX PI5V330SWE PI6C49X0201WIEX PI7C9X119SLFDE PI7C9X7952BFDEX-55
PI3C3384QE P149FCT20807HE PISV330SWEX P16C49X0202WIE PI7C9X119SLFDEX PI7C9X7954BFDE
PI3C3384QEX P149FCT20807HEX PI5V331QE P16C49X0202WIEX PI7C9X20303SLCFDE PI7C9X7954BFDE-MOXA
PI3C3861-AQEX PI149FCT3807BQE-1507 PISV331QEX P16C49X0204AWIE PI7C9X20303SLCFDE-2017 PI7C9X7954BFDE-MOXAX

PI3CH281QE

PI14AMSD5V9543AWEX

P16C10804WE

PI6C49X0204AWIEX

P17C9X20303SLCFDEX

PI7C9X7954BFDEX

PI3CH281QE-2017

PI5A100QE-1429

P16C10804WEX

P16C49X0204B-AWE

PI7C9X20303SLCFDEX-2017

PI7C9X798ME

PI3CH281QEX

PISA100QEX

PI6C10810HE

P16C49X0204B-AWEX

PI7C9X20404SLCFDE

PI7VD9008ABHFDE

PI3CH281QEX-2017

PISA100WE

PI6C10810HE-2017

P16C49X0204BWIEX

PI7C9X20404SLCFDEX

PI7VD9008ABHFDEX

PI3CH480QEX

PISA100WEX

PI6C10810HEX

PI6C49X0204CWIE

PI7C9X2G304SLBFDE

P17VD9401FDE

PI3CH800QEX

PISA392AQEX

P16C10810HEX-2017

P16C49X0204CWIEX

PI7C9X2G304SLBFDEX

PI7VD9401FDEX

PI3CH800QEX-2017

PI5C3125QE

PI6C2405A-1HWE

P16C5912016-01FAIEX

PI7C9X2G304SLBQFDE

PI7VD9401FDIE

PISBHDMI2410FFE

PI5C3125QEX

PI6C2405A-1HWEX

PI6CL10804WE

PI7C9X2G304SLBQFDEX

PI7VD9401FDIEX

PIBHDMI2410FFE-2017

PI5C3126QEX

PI6C2405A-1HWIE

PI6CL10804WEX

PI7C9X2G304SVAFDEEX

PT7C4337ACSEX

PI3BHDMI2410FFEX

PI5C3245QEX

PI6C2405A-1HWIEX

PI6GCXGO6F62AFBEIE

PI7C9X2G404SLBFDE

PT8A2767FWEX
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Table: 1A

Original 6 Pad New 4 Pad
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Certificate of Design, Construction & Qualification

Description: Qualification of CXO

Qual Device 1

Qual Device 2 or QBS

Qual Device 3 or QBS

Qual Device 4 or QBS

Device 1 Device 2 Device 3
General Part Number N12500005 NX71700002 NX71C50004 NX71F62003
Product Package CER 7050 CER 7050 CER 7050 CER 7050
Package Size 7.0x5.0x1.4 7.0x50x1.4 7.0x50x1.4 7.0x5.0x1.4
Package Material Al203 Ceramic Al203 Ceramic Al203 Ceramic Al203 Ceramic
Plating Material Ni/Au Ni/Au Ni/Au Ni/Au
Supplier Kyocera Kyocera Kyocera Kyocera
Frequency 25.0000 70.0000 125.0000 156.2500
Tolerance +25 +30 +25 +50
Operating Temp Range -40C to +85C -40C to +70C -40C to +85C -20C to +70C
Idd Max, enabled 60 mA 60 mA 60 mA 60 mA
Idd Max, disabled 40 mA 40 mA 40 mA 40 mA
Logic Type LVCMOS LVCMOS LVCMOS LVCMOS
Pk-Pk Jitter, max NA 40 ps 40 ps 40 ps
Phase Jitter, max NA 1ps 0.6 ps 0.6 ps
Output Load 15 pF 15 pF 15 pF 15 pF
Rise / Fall Times, max 7ns 3ns 3ns 3ns
Start Time, max NA 10 ms 10 ms 10 ms
Die Primary Die Information PI6LC48T01 PI6LC48T01 PI6LC48TO1 PI6LC48TO1
Die Size (W/L) 0.95*0.99mm 0.95*0.99mm 0.95%0.99mm 0.95%0.99mm
Die Pad Size 60*60um 60*60um 60*60um 60*60um
Die Pad Material Al Al Al Al
Supplier Diodes Diodes Diodes Diodes
Crystal Blank Material AT Quartz AT Quartz AT Quartz AT Quartz
Dimension 2.0*1.345 2.0*1.345 2.0*1.345 2.0*1.345
Angle 3D00M30S +/- 30S 3D00M30S +/- 30S 3D00M30S +/- 30S 2D58M00S+/- 30S
Blank Frequency 25.0000 25.0000 25.0000 39.0000
Supplier Diodes Diodes Diodes KSD
Lid information
Material Fe-Ni-Co Fe-Ni-Co Fe-Ni-Co Fe-Ni-Co
Dimension 7.0x5.0 7.0x5.0 7.0x5.0 7.0x5.0
Supplier ‘Yoshikawa Yoshikawa Yoshikawa Yoshikawa
Die bond epoxy
Material (Conductive epoxy/ Non-conductive epoxy) Non-cond. epoxy Non-cond. epoxy Non-cond. epoxy Non-cond. epoxy
Supplier (Three Bond/Ablestik) Three Bond Three Bond Three Bond Three Bond
Wire information
Material Au Au Au Au
Wire Diameter 1.0 mil 1.0 mil 1.0 mil 1.0 mil
Supplier Yuh-cheng ‘Yuh-cheng ‘Yuh-cheng Yuh-cheng
Crystal Blank mount epoxy
Material Conductive epoxy Conductive epoxy Conductive epoxy Conductive epoxy
Supplier Three bond Three bond Three bond Three bond
Process Aging
Temperature ('C) 125C 125C 125C 125C
Time (Hrs) 72 72 72 72
Programming (Y/N) N N N N
Electrode material (Au / Ag) Ag Ag Ag Ag
Wire number 6 6 6 6
Annealing
Temperature (C) 260 260 260 260
Time (Hrs) 2 2 2 2
Seam Seal
Dew point ( T ) -40 -40 -40 -40
Reflow
Max Temp. 260 260 260 260
Cycle 3 3 3 3
Helium Gross/Fine Leak
Pressure (Kgflcm2) 5.3 53 53 53
Time (Hrs) 1 1 1 1
Lead-Free (Yes/No) Yes Yes Yes Yes
AIT/Rel Assembly Site PCL PCL PCL PCL
FT Test Site PCL PCL PCL PCL
MSL Level 1 1 1 1
Without harmonic issue(Y/N) Y Y Y Y
Realibility Test Site PCL PCL PCL PCL
Reliability Testing
Test Test Conditions Duration / Limits Fail/SS Lots Required | Test Temp X = Test Needed Results Pass/Faif A:;I!ll;;al X = Test Needed Results Pass/Failf X = Test Needed Results Pass/Failf X = Test Needed Results Pass/Fal|
Pre-Condition (J-STD-020) Bake 125¢C 24 Hrs 0/60 1 Assy lots Room X Pass 0/246 X Pass X Pass X Pass
Reflow 3 cycles 0/60 1 Assy lots Room X Pass 0246 X Pass X Pass X Pass
‘Fl're?'\qp;/rzture Per spec from ]é(;ﬁli} Hot 0/60 1 Assy lots | Temp Range X Pass 0/30 X Pass X Pass X Pass
Ill'l:(ilr}npvesr;’:ﬂure Per spec from E?{SIZ Hot 0/60 1 Assy lots | Temp Range X Pass 0/30 X Pass X Pass X Pass
Resistance to Solder [J-STD-020 (SMD]
Heat Heat solder(iron ‘z 260 + 10C and apply to the termination 5~10 seconds 0/30 1 Assy lots Room X Pass 0/30 X Pass X Pass X Pass
High Temp.Storage  |JESD22-A103, 1000Hrs 0/15 1Assylots | Room X pass o077 X pass X pass X pass
HTS 125 + 3C, no power
Ilzgvsv Temp. Storage ‘]_Essstg:?ng' 100Hrs 0/15 1Assylots | Room X pass 0130 X pass X pass X pass
zoDlgerablllty Je;ts;z',-io;c .(gfntesriozvs{f(): 120sec,preheated) 5+ 0.5 seconds 0/2 1 Assy lots Room X Pass 0/30 X Pass X Pass X Pass
1(émperature Cycle 3555522_2121522 (Q‘IAZ)" 10Min Xfer ~15min 1000 cycles o7 1 Assy lots Room o077 X Pass X Pass X Pass
Vibration Test JESD22-B103 4HRs,
vis 20G,10 ~ 2000 Hz,1.52 mm,Sweep 20 Min, (X/Y/Z) each direction 0/10 1 Assylots | Room x Pass 050 X Pass * Pass * Pass
Mechanical Shock JESD22-B104 3 times,
VS 1500G.0.5mSec (XIXYIYIZIZ) each direction 0/10 1 Assy lots Room X Pass 0/30 X Pass X Pass X Pass
g;og;’est ;I;—ﬁo:;;m on 2mm thickness stainless plate 3times 0/10 1 Assy lots Room * Pass 0/30 X Pass X Pass % Pass
Constant Temp./
Humidity gﬂétszl—ct?:ggsh:/aetmdl% 1000Hrs 0/10 1 Assy lots Room X Pass 077 X Pass X Pass X Pass
[TH
EggLTemp Operating gFf%z’zs'(’;jg(Bwos Hrs 125°C @ Vimax 1008Hrs 0/80 3Assylots | Room 0/80 X Pass X Pass x Pass
HAST igg%zlzsAsizgéAélsd d max 96 Hrs 0/15 3 Assy lots Room 0115 X Pass X Pass X Pass
JESD22-A114 HBM +2 KV 0/5 3 Assy lots Room 0/5 X Pass X Pass X Pass
ESD JESD22-C101 CDM +1KV 0/5 3 Assy lots Room 0/5 X Pass X Pass X Pass
JESD22-A115 MM +-200V 0/5 3 Assy lots Room 0/5 X Pass X Pass X Pass
'[a‘d‘ up ;ggnfls ® Ve oper. emp +-200mA ois 3Assylots | Room o5 X Pass X pass x pass
Wire Bond Pul Mil STD 883 2011 CPK>1.66 0/30 (Wire) | 3Assylots |  Room 0130 (Wire) x Pass x Pass X Pass
(\WBP Per Specification
Wire Bond Shear | Mil STD 883 2011 CPK>166 | 0/30(Ball) | 3Assylots | Room 0130 (Bal) x pass X Pass X Pass
[WBS Per Specification
Die Shear Mil STD 883 2.019 Per Spec 0/5 3 Assy lots Room 055 X Pass X Pass X Pass
DS Per Specification
JESD22-A109
Gross Leak G|_< : Leak rate less than 1*10-5 Pa.m3/s )
Fine Leak Mil Std 883 M1014 1time 0/10 3 Assy lots Room X Pass 0130 X Pass X Pass X Pass
FK : 4.0Kgf/m2 Helium bombing for 1 hours,leak rate
lessthan1*10-8atm.c.c/sec
Charectrzaion - |done by PE a operaing temperetures of L ime O | 1Assylot | remprange 0 x x x
Summary:
Submitted By: Vector
Approved By: Pam Finer 10-Jan-2020







超豐電子股份有限公司

GREATEK ELECTRONICS INC. 




製程或主要原料變更申請單

PROCESS/MAJOR MATERIAL CHANGE APPLICATION FORM


□Class I          □Class II           □Class III                 NO： PMM80503        

		變更項目(THE CHANGED ITEM)：新增廠內電鍍製程   LQFP / TQFP / QFP / SSOP / SOP

                             Newly added in-plant plating process  LQFP / TQFP / QFP / SSOP / SOP



		變更原因 (REASON FOR CHANGE)：

先前為委外電鍍，現在新增廠內電鍍 (LQFP / TQFP / QFP / SSOP / SOP)，佐證資料附在評估結果中

We used to subcontract for plating, and now add new in-plant plating process (LQFP / TQFP / QFP / SSOP / SOP). Evidence is included in the evaluation result.


申請單位主管(CHIEF OF APPLICANT’S DEPT)：     何祚祥      申請人(APPLICANT)：     徐紹弘       



		評估結果(EVALUATION RESULT)：


Reliability Test Report:                                

[image: image1.emf]GTK SSOP 56L  (240mil)- RA report.pdf


[image: image2.emf]GTK SOP 8L  (150mil)- RA report.pdf


[image: image3.emf]GTK LQFP 64L  (10X10) - A17110083.pdf




[image: image4.emf]SSOP assembly  report.xls


Assembly  Report:     



[image: image5.emf]SOP Qual  assembly report.xls


[image: image6.emf]PCN LQFP.xls




 ICP :   
 MSDS:                   

[image: image7.emf]錫球  SGS報告1060718.pdf


[image: image8.emf]錫球SDS.pdf




OLD MATERIALS DISPOSITION： 


□供應其他客戶之需求 (FOR OTHER CUSTOMER’S PRODUCT PRODUCTION)  □報廢SCRAP   □其他OTHERS         

部門主管(DEPARTMENT CHIEF)：        何祚祥      評估者(EVALUATOR)：        徐紹泓              



		1.Comply With Spec.： ES-00-068 “Environmental Material Control Procedure” And RoHS？■Yes □No            


2.Self-test XRF result can meet Spec.: ES-00-069 definition? ■Yes  FORMCHECKBOX 
 No

部門主管(DEPARTMENT CHIEF)：     JP             確認者(EVALUATOR)：  James             



		會簽部門(COSIGNATORY DEPARTMENTS)：


■品保部      JP__                □業務部                       □其他                               

 (QA DEPT) (APPROVER)           (SALES DEPT)                 (OTHERS)   



		客戶意見(CUSTOMER’S OPINION)：


· 客戶名稱Customer Name：

· 同意(AGREE) 


· 不同意(DISAGREE)                  

                                           核準者(APPROVER)：               



		Attention For Class II：

1.Customer shall reply whether receives PCN within 30 days, or it would be regarded as acceptance of the change.


2.After the confirmation of receiving of PCN, it would be regarded as acceptance of the change if customer does not make any additional response within 90 days.



		會簽部門(COSIGNATORY DEPARTMENTS)：


□製造工程      部                   


□品保部                         □企劃部                     □其他                              



		ECN生效日期或BOM系統Update日期：            年 (YEAR)         月 (MONTH)        日(DATE)


ECN EFFECTIVE DATE OR BOM SYSTEM UPDATED DATE:     


提供 PCN change後之首批生產管控製單：


PROVIDE CONTROL MO NO OF THE FIRST LOT PRODUCED AFTER PCN CHANGE:


部門主管 (Dept. Manager)：                 確認者 (Confirmed by)：                     



		首批生產品質確認結果：□ ACCEPT   □ REJECT


CONFIRMATION RESULT FOR PRODUCTION QUALITY OF THE FIRST LOT:


部門主管 (Dept. Manager)：                 確認者 (Confirmed by)：                     





 QS-00-094-01-N
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[image: image9.emf]錫球  SGS報告1060718.pdf


[image: image10.emf]錫球SDS.pdf


[image: image11.emf]GTK LQFP 64L  (10X10) - A17110083.pdf


[image: image12.emf]PCN LQFP.xls


[image: image13.emf]GTK SOP 8L  (150mil)- RA report.pdf


[image: image14.emf]GTK SSOP 56L  (240mil)- RA report.pdf


[image: image15.emf]SOP Qual  assembly report.xls


[image: image16.emf]SSOP assembly  report.xls
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4 GREATEK ELECTRONICS INC.
/ + N0.136, Gong-Yi Rd., Zhunan Township, Miaoli County 350, Taiwan R.O.C.

Tel : (037)638-568  Fax : (037)628-323

Reliability Test Report

Customer : Greatek

Purpose : For PCN Qual Reliability Test
Package Type : SOP 8L (150mil)
Report No : Q710-RELI-C17110118
Report Date :11-JAN-2018

Conclusion : The test results were all passed

S : -, )
Approved By : 1\( HMWW".\*, Prepared By : C/{/';/Jk

‘/,

Date : 11-JAN-2018 Date : 11-JAN-2018

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
Tel : (037)638-568 Fax : (037)628-323







(’ : GREATEK ELECTRONICS INC.

+ N0.136, Gong-Yi Rd., Zhunan Township, Miaoli County 350, Taiwan R.O.C.
Tel : (037)638-568 Fax : (037)628-323

1. Sample Background

1.1 Sample Background:

Package Type : |[SOP 8L (150mil) L/F Material : Al194

Device : MA* Lead Frame: 95*155 (mil)

Lot No: J6Y5GA819FD Epoxy: EN-4900GC

Mo No: SICO8NB70911E Wire: Gold wire 1.3mil

Date code : * Compound G700H

Exposed pad : NO Lead Finish Pure Tin

Apply Date: 29-NOV-2017 Sample Size: 150EA

Complete Date: |09-JAN-2018 Report No: Q710-RELI-C17110118

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
Tel : (037)638-568 Fax : (037)628-323








S GREATEK ELECTRONICS INC.
( + N0.136, Gong-Yi Rd., Zhunan Township, Miaoli County 350, Taiwan R.O.C.
Tel : (037)638-568 Fax : (037)628-323

2. Test Flow Chart

2.1 Precondition:

S/S:135EA

Open / Short Test
Visual Inspection

Pre-Condition Level 3
1. TCT (-65°C~+1507C) : 5Cycles
2. Bake 125°C ,24hrs
3. TH (30°C/ 60%, 192hrs)
4. Reflow 260°C / 3cycles.

Open / Short Test
Visual Inspection

TCT PCT HTST

(-65°C ~+150°C) (121°C/100%0) (150°C)

500cycles 168hrs 500hrs
SIS:45EA S/S:45EA S/S: 45EA

Open / Short Test

Visual Inspection
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2.2 Solderability :

S/S:15EA

Visual Inspection

Solderability
SIS :15EA
(Sn/Ag/Cu)

Visual Inspection
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3. Inspection method
3.1 Visual Inspection:
Purpose: In order to check whether the samples have package crack or not before/after
reliability test.
Apparatus: Power Scope (7~40x)
3.2 SAT Inspection:
Purpose: Inspecting the delamination of concerned layer.
Apparatus: SONIX ECHO-VS

4. Environment Stress / Mechanical Test

4.1 Precondition:
This test method establishes an industry standard preconditioning flow for plastic SMDs

(surface mount device) that is representative of a typical industry multiple solder reflow
operation.
Test procedure is as following:
Steptl: TCT (-65°C~+1507C) : 5Cycles
Stept2: Bake 125°C ,24hrs
Stept3: Moisture Soak (30°C /60%/192hrs)
Stept4: Reflow 260°C / 3cycles

4.2 Pressure Cooker Test :

The “Accelerated Moisture Resistance Test” is performed for the purpose of evaluating the
moisture resistance of nonhermetic packaged solid state devices. It employs severe conditions of
pressure, humidity and temperature that accelerate the penetration of moisture through the
external protective material (encapsulant or seal) or along the interface between the external
protective material and the metallic conductors that pass through it. This test is destructive; it
may* be used for qualification, lot acceptance and as a product monitor.

Test condition: 121°C/100%, 2atm, 168hrs.

4.3 Temperature Cycle Test :
This test is conducted to determine the resistance of a part to extremes of high- and low-

temperatures, and to the effect of alternate exposures to these extremes.
Test condition: -65°C ~ +150°C, 500cycles.

4.4 High Temperature Storage Life:
The purpose of this test is to determine the effect on solid state electronic devices of storage

at elevated temperature without electrical stress applied. This test is considered destructive and,
therefore, is applicable for device qualification.
Test condition: 150°C, 500hrs
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4.5 Solderability:
The purpose of this test method is to evaluation the solderability of terminations that are
normally joined by soldering operation. This evaluation is made on the basis of the ability of

these terminations be wetted by a coating of solder ,and to produce a suitable fillet when dip
soldered.

Test procedure is as following:

Steptl: Steam aging (8hrs)

Stept2: Dipping with flux(type R) , Condition: 245+5°C , Dwell Time:5+0.5secs.
Criteria : >95% Coverge .
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5. Reliability Test Results

5.1 Summary of test results :

Test Procedure Sar_nple Visua_l Insp. Open/S_hort Test SAT_ insp Judgment
Size Rej/s.s rej/s.s Rej/s.s
Before 135EA 0/135 0/135 0/45 PASS
Pre-condition
After 135EA 0/135 0/135 0/45 PASS
Pre-condition
PCT
168hrs 45EA 0/45 0/45 N/A PASS
TCT A5EA 0/45 0/45 N/A PASS
500cycles
HTST
500hrs 45EA 0/45 0/45 N/A PASS
Solderability 15EA 0/15 N/A N/A PASS
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5.2 Detail Informations of SAT Inspection :
5.2-1 Before Precondition :

Focus Die Surface Lead Surface (Top side) Die Pad (Top side)
Partial length| Entire length
0, 0, 0, 0 0,
SPEC 0% >0 /0 0% on lead on lead 0% >O.A)
acc rej acc . acc rej
acc rej
SIS 22 0 22 0 0 22 0

5.2-2 After Precondition :

Focus Die Surface Lead Surface (Top side) Die Pad (Top side)
Partial length| Entire length
0, 0, 0, 0, 0,
SPEC 0% >0 /° 0% on lead on lead 0% >O./°
acc rej acc . acc rej
acc rej
SIS 22 0 22 0 0 22 0
7
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6. Conclusion

The test results were all passed.

7. Reference

#* JESD22-A113  Preconditioning of Plastic Surface Mount Devices Prior to
Reliability Testing

#*|PC/JEDEC J-STD-020E Moisture/Reflow  Sensitivity Classification for
Nonhermetic Solid State Surface Mount Devices.

#* JESD22-A101 Temperature/Humidity Chamber Operation Instruction
#* JESD22-A102 Pressure Cooker Test

#* JESD22-A103 High Temperature Storage Life Test

#* JESD22-A104 Temperature cycling

#* JESD22-B102  Solderability

#*Greatek Spec #QA-00-402 SAT Operation Instruction
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8. Solder Picture:
8.1 After solderability :

Visual in spection (25X

Top side Back side
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9. Attachments:

PROFILE for SMD.

3000

2800

2600

2400

2200

2000

180.0

160.0

Temp. {C)

1400

1200

100.0

800

60.0

400

200-F——

] Time
-108 058 008 042 092 142 192 242 2092 342 392 442 492 542 502 642 692 762 (min)

Ave Rarap up rate(T) Holding Time Peak Terap. Liquidus Terap. Time Above Terap. Ave Cooling rate(T) Result |’|
Boundary 217.00-260.00 C 15000-20000C | - 21700C 25500C 260.00-217.00C

0.00-2.00 60.00-120.00 260.00-265.00 60.00-150.00 30.00-40.00 6.00-0.00
Range (Clsec) (s=c) C) (sec) (sec) {Clsec)

SENSOr3 067 95.00 26072 110.00 34.00 1.15

10
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10. SAT Photo :

Before Precondition (MSL 3) :
Top side
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After Precondition (MSL 3) :
Top side

asSr VaSE Vel Vesr eSS
- = =R S A e

a=ay Yl Yef
A= A T
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Info.


			


						1.PRODUCT INFORMATION:


									1.1 DEVICE TYPE												:			***


									1.2 LOT NO.---												:			***


									1.3 PACKAGE TYPE												:			SOP 8L 150mil LP50 LW16


									1.4 WAFER DIA.												:			12"


									1.5 WAFER THICKNESS												:			12			mil


									1.6 DIE SIZE												:			24*31			mil


						2.ASSEMBLY MATERIAL:


									2.1 L/F PAD SIZE/MATERIAL												:			ASM  95*15S  mil


									2.2 SILVER EPOXY												:			EN-4900GC


									2.3 GOLD WIRE DIA.												:			TANAKA 1.3mil


									2.4 MOLD COMPOUND												:			SUMITOMO G700H


									2.5 TUBE/TRAY												:			TUBE SOP  150mil


									2.6 LEAD FINISH												:			Sn: 100%
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Yield


			


									ASSEMBLY YIELD / DEFECT ITEM


									DEVICE TYPE:***


									LOT NO          :***


									MO                 SIC08NB70911E


									PROCESS			IN			OUT			DEF.QTY			YIELD			DEFECT ITEM/Q'TY(EA)


												(EA)			(EA)			(EA)			(%)


									SAW			500			500			0			100.00


									DIE BOND			500			500			0			100.00


									WIRE BOND			500			500			0			100.00


									MOLDING			500			500			0			100.00


									MARK			500			500			0			100.00


									PLATING			500			500			0			100.00


									MARK II			500			500			0			100.00


									A.P.I.			500			500			0			100.00


									T/F II			500			500			0			100.00


									4TH OPTICAL			500			500			0			100.00


									PACKING			500			500			0			100.00


									ASSEMBLY YIELD			100.00%


									OVERALLY YIELD			100.00%
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Q plan


			


						QUALIFICATION PLAN AND CHARACTERIZATION PLAN


						LOT NO.:			***


						PROCESS			Monitor Item			SAMPLE SIZE			CRITERIA			RESULT															PASS/ FAIL


																		MAX.			MIN.			AVG.			STD.			Ppk


						WAFER IQC			APPEARANCE			200EA			AC/RE:0/1			ALL COMPLY WITH SPEC CRITERIA															ACC


						WAER MOUNT			APPEARANCE			100%			OI-00-200			ALL COMPLY WITH SPEC CRITERIA															ACC


						WAFER SAW			APPEARANCE			100%			OI-00-210			ALL COMPLY WITH SPEC CRITERIA															ACC


						DIE MOUNT			DIE SHEAR			5EA			MIN:  2 KG			12.70			9.90			11.06			---			---			ACC


									APPEARANCE			5STRIPS			QC-00-220			ALL COMPLY WITH SPEC CRITERIA															ACC


									BLT			5EA			QC-00-220			0.75			0.62			0.68			---			---			ACC


						WIRE BONDING			BALL SIZE			10BALL*1EA			OI-00-230			1.86			1.76			1.83			---			---			ACC


									APPEARANCE			5STRIPS			QC-00-230			ALL COMPLY WITH SPEC CRITERIA															ACC


									WIRE PULL			10WIRES			MIN:  3 G			6.74			5.98			6.38			0.25			4.51			ACC


									BALL SHEAR			10WIRES			MIN: 10 G			24.66			23.11			23.87			0.59			5.01			ACC


									LOOP HEIGHT			10WIRES			OI-00-230			8.63			7.48			7.88			---			---			ACC


									CRATERING			5EA			AC/RE:0/1			ALL COMPLY WITH SPEC CRITERIA															ACC


						MOLDING			APPEARANCE			1SHOT			QC-00-310			ALL COMPLY WITH SPEC CRITERIA															ACC


									X-RAY			1SHOT			QC-00-310			ALL COMPLY WITH SPEC CRITERIA															ACC


									INTERNAL VOID			1SHOT			DIE AREA:NOT ALLOW                          OTHER AREA:20mil(max)			ALL COMPLY WITH SPEC CRITERIA															ACC


						MARKING			APPEARANCE			5STRIPS			QC-00-320			ALL COMPLY WITH SPEC CRITERIA															ACC


						SOLDER PLATING			APPEARANCE			100%			OI-00-510			ALL COMPLY WITH SPEC CRITERIA															ACC


									THICKNESS			6 POINTS			300~800μinch			521.50			432.60			475.38			32.32			1.81			ACC


									COMPOSITION			6 POINTS			Sn>99.5%			100.00			100.00			100.00			-			-			ACC


						FORMING/TRIMING			APPEARANCE			2 TUBE(TRAY)			QC-00-520			ALL COMPLY WITH SPEC CRITERIA															ACC


									OUTLINE DIMENSION			10EA			DWG			ALL COMPLY WITH SPEC CRITERIA															ACC


									MICROGAPS			10 UNITS/LOT			QC-00-520			ALL COMPLY WITH SPEC CRITERIA															ACC


									LEAD COPLANARITY			10EA			< 3MIL			0.10			0.00			0.06			0.05			18.98			ACC


						VM			APPEARANCE			400EA			VI-00-710			ALL COMPLY WITH SPEC CRITERIA															ACC
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DIE MOUNT


			


						DIE MOUNT QUALITY


						DEVICE TYPE:***


						LOT NO          :***


						MO                 SIC08NB70911E


						ITEM			SAMPLE SIZE			CRITERIA			REMARK																								RESULT


															X1			X2			X3			X4			X5			Max.			Min.			Avg.


						DIE SHEAR			5 EA			≧  2 KG			9.90			12.70			10.70			11.90			10.10			12.70			9.90			11.06			ACC


						APPEARANCE			5 STRIPS			QC-00-220																											ACC


						BLT			5 EA			QC-00-220			0.68			0.62			0.71			0.65			0.75			0.75			0.62			0.68			ACC


						EPOXY VOID			5 EA			20% Die Area			0.00			0.00			0.00			0.00			0.00			0.00			0.00			0.00			ACC


						MATERIAL									PROCESS CONDITION


						LEAD FRAME VENDOR			ASM						PRE SCRUB TIME:																		20			ms


						L/F LOT NO.			0043S201						POST SCRUB TIME																		20			ms


						PAD SIZE			95*15S						PICK-UP TIME:																		30			ms


						EPOXY TYPE			4900GC						SD2 DISPENSE PRESSURE:																		NA			bar


															PLUSE TIME:																		NA			ms


						EPOXY LOT NO.			H179042-195						PPD / MPD PRESSURE:																		0.6			bar


						EPOXY CURE									CURE TEMP.:																		175			℃


															CURE TIME:																		30			mins
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WIRE BOND


			


						WIRE BONDING QUALITY


						DEVICE TYPE:***


						LOT NO          :***


						MO                 SIC08NB70911E


						ITEM			SAMPLE  SIZE			CRITERIA			REMARK																																													Result


															X1			X2			X3			X4			X5			X6			X7			X8			X9			X10			Max			Min			Avg			Sd			Cpk


						BALL SIZE			10 BALL			OI-00-230			1.86			1.76			1.81			1.84			1.86			1.80			1.85			1.82			1.84			1.82			1.86			1.76			1.83			---			---			ACC


						APPEARANCE			5 STRIPS			QC-00-230																																																ACC


						LOOP HIGH			10 WIRES			OI-00-230			7.94			7.89			7.71			8.13			7.85			7.72			8.63			7.92			7.48			7.57			8.63			7.48			7.88			---			---			ACC


						CRATERING			5 EA			Ac/Re:0/1																																																ACC


						WIRE PULL			10 WIRES			≧  3 g			6.1			6.44			6.73			5.98			6.49			6.26			6.74			6.33			6.44			6.25			6.74			5.98			6.38			0.25			4.51			ACC


															NECK BREAK:									10/10						WIRE BREAK:									0/10						2ND  BOND LIFT:									0/10						ACC


						BALL SHEAR			10 BALLS			≧  10  g			23.38			24.33			24.66			24.42			23.64			23.13			23.11			24.38			23.43			24.24			24.66			23.11			23.87			0.59			5.01			ACC


															BALL SHEAR:									10/10						BALL LIFT         :									0/10						PAD PEELING:									0/10						ACC


						MATERIAL									PROCESS CONDITION


						GOLD WIRE DIM.						1.3 mil			STAGE TEMP.												210						℃


															U.S. POWER									1ST			16						%			,			2ND			22						%


						GOLD WIRE      VENDOR			TANAKA						U.S. TIME									1ST			18						ms			,			2ND			19						ms


															BONDING									1ST			140						mN			,			2ND			300						mN


						LOT NO.			S1790615						CAPILLARY TYPE												2159
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MOLD


			


						MOLDING QUALITY


						DEVICE TYPE:***


						LOT NO          :***


						MO                 SIC08NB70911E


						ITEM			SAMPLE SIZE			DEFECTS			REMARK


						APPEARANCE			1 SHOTS			0/500


						INTERNAL VOID			1 SHOTS			0/500			No intermal void was found.


						X-RAY			1 SHOTS			0/500			Wire Sweep passed.


						MATERIAL			EQUIPMENT			PROCESS CONDITION / INSTRUCTION:


						MOLD COMPOUND			PRESS			TEMP. UPON TOP MOLD DIE:									173			℃


												TEMP. UPON BOTTOM MOLD DIE:									173			℃


						G700H			KK			COMPOUND PREHEAT TEMP:									NA			℃


						MTL. LOT NO.			DIE			HOT PLATE TEMP.:						170			℃


												CLAMPING PRESSURE:						120			(■kg/cm2,□ton)


						7043160			TWI			TRANSFER PRESSURE:						50			(■kg/cm2,□ton)


						VENDOR			PREHEATER			TRANSFER TIME:						14			SEC


												CURING TIME:			50			SEC(□ Include transfer time)


						SUMITOMO			NA
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WIRE SWEEP


			


						WIRE SWEEP


						DEVICE TYPE:***


						LOT NO          :***


						MO                 SIC08NB70911E


						Sample(1 shot)			#1			#2			#3			#4			#5			#6			#7			#8			#9			#10			Max			Min			Avg


						Wire Sweep (15%)			3.66			3.80			3.22			4.02			3.58			3.47			2.88			2.96			3.56			3.54			4.02			2.88			3.47
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						INTERNAL VOID


						DEVICE TYPE:***


						LOT NO          :***


						MO                 SIC08NB70911E


						INTERNAL VOID
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PLATING


			


						PLATING QUALITY


						DEVICE TYPE:***


						LOT NO          :***


						MO                 SIC08NB70911E


						PLATING HOUSE: GREATEK


						LEAD FINISH : Sn (100%)


						ITEM			SAMPLE SIZE			CRITERIA			RAW DATA																		MAX			MIN			MEAN			Sd			Cpk			Result


															1			2			3			4			5			6


						Plating Thickness			3points/strip*2			300~800μ"			472.2			521.5			432.6			483.2			495.5			447.3			521.5			432.6			475.4			32.32			1.81			ACC


						Plating Composition			3points/strip*2			Sn:99.5~100%			100.0			100.0			100.0			100.0			100.0			100.0			100.0			100.0			100.0			-			-			ACC
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OUTLINE


			


						PACKAGE OUTLINE DIMENSION MEASUREMENT


						DEVICE TYPE:***


						LOT NO          :***


						MO                 SIC08NB70911E


						□REGULAR									□NEW PRODUCT												■CUSTOMER REQUEST												□PROCESS CHANGE												□OTHER


						SYMBOL			SPEC									Sample																														Max.			Min.			Avg.			JUDGEMENT


									MIN.			NOR.			MAX.			#1			#2			#3			#4			#5			#6			#7			#8			#9			#10


						A			－			－			1.75			1.604			1.600			1.601			1.593			1.602			1.591			1.600			1.601			1.597			1.591			1.604			1.591			1.598			ACC


						A1			0.10			－			0.25			0.162			0.158			0.157			0.162			0.156			0.162			0.155			0.144			0.145			0.144			0.162			0.144			0.155			ACC


						A2			1.25			－			－			1.442			1.441			1.434			1.439			1.435			1.432			1.434			1.443			1.437			1.444			1.444			1.432			1.438			ACC


						b			0.31			－			0.51			0.423			0.422			0.429			0.435			0.432			0.435			0.429			0.427			0.425			0.420			0.435			0.420			0.428			ACC


						c			0.10			－			0.25			0.232			0.230			0.229			0.230			0.227			0.230			0.229			0.228			0.232			0.227			0.232			0.227			0.229			ACC


						D			4.90   BSC									4.832			4.841			4.832			4.837			4.833			4.842			4.836			4.829			4.833			4.825			4.842			4.825			4.834			ACC


						E			6.00   BSC									6.014			6.025			6.051			6.047			6.028			6.058			6.018			6.015			6.051			6.056			6.058			6.014			6.036			ACC


						E1			3.90   BSC									3.863			3.882			3.887			3.882			3.864			3.896			3.877			3.885			3.866			3.894			3.896			3.863			3.880			ACC


						e			1.27   BSC									1.273			1.273			1.276			1.280			1.275			1.276			1.275			1.277			1.280			1.280			1.280			1.273			1.277			ACC


						L			0.40			－			1.27			0.684			0.661			0.664			0.670			0.678			0.705			0.649			0.701			0.670			0.634			0.705			0.634			0.672			ACC


						h			0.25			－			0.50			0.341			0.343			0.342			0.342			0.339			0.339			0.340			0.345			0.340			0.348			0.348			0.339			0.342			ACC


						θ			0			－			8			4.3371			4.4353			4.6797			4.8757			5.0340			5.0276			4.1854			5.4398			5.5101			5.3397			5.5101			4.1854			4.8864			ACC


																																																						Unit：mm


																																																									QS-00-023-19-A








SAT 


			


						SAT RESULT


						DEVICE TYPE:***


						LOT NO          :***


						MO                 : SIC08NB70911E


						SAT RESULT  : NO DELAM


						SAT PHOTO - TOP SIDE												SAT PHOTO - BOTTOM SIDE











9B FRIARS D
GREATEK FIECTRONICS INC.


















































_1587830331.xls

CoverPage


			


												CUSTOMER            :									***															DATE:			9/6/17


												DEVICE TYPE         :									***


												PACKAGE TYPE     :									SSOP 56L


												Approved by															Prepared by


												JIM KUAN 2017/10/2															ANNE LEE 2017/10/2


																																							QS-00-023-11-A





&R&"Times New Roman,標準"&D


&L&"Times New Roman,標準"&F&C&"Times New Roman,標準"&A&R&"Times New Roman,標準"QS-00-023-11-A


Qualification Assembly Report


&R&"Times New Roman,標準"&D


&L&"Times New Roman,標準"&F&C&"Times New Roman,標準"&A





Info.


			


						1.PRODUCT INFORMATION:


									1.1 DEVICE TYPE												:			***


									1.2 LOT NO.---												:			***


									1.3 PACKAGE TYPE												:			SSOP 56L


									1.4 WAFER DIA.												:			6"


									1.5 WAFER THICKNESS												:			20			mil


									1.6 DIE SIZE												:			101*104			mil


						2.ASSEMBLY MATERIAL:


									2.1 L/F PAD SIZE/MATERIAL												:			150*19R			mil


									2.2 SILVER EPOXY												:			CRM-1076DJ-G


									2.3 GOLD/COPPER WIRE DIA.												:			MKE 0.8mil(CuPd)


									2.4 MOLD COMPOUND												:			G631M


									2.5 TUBE/TRAY												:			TUBE  SSOP  300mil


									2.6 LEAD FINISH												:			Sn: 100%


																																				QS-00-023-12-A
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&L&"Times New Roman,標準"&F&C&"Times New Roman,標準"&A&R&"Times New Roman,標準"QS-00-023-12-A


&R&"Times New Roman,標準"&D


&L&"Times New Roman,標準"&F&C&"Times New Roman,標準"&A





Yield


			


									ASSEMBLY YIELD / DEFECT ITEM


									DEVICE TYPE:***


									LOT NO          :***


									MO                  :SNF56W971979


									PROCESS			IN			OUT			DEF.QTY			YIELD			DEFECT ITEM/Q'TY(EA)


												(EA)			(EA)			(EA)			(%)


									SAW			1000			1000			0			100.00


									DIE BOND			1000			1000			0			100.00


									WIRE BOND			1000			1000			0			100.00


									MOLDING			1000			1000			0			100.00


									MARK			1000			1000			0			100.00


									PLATING			1000			1000			0			100.00


									MARK II			1000			1000			0			100.00


									A.P.I.			1000			1000			0			100.00


									T/F II			1000			1000			0			100.00


									TEST			1000			995			5			99.50			Bin3*2ea,Bin4*3ea


									4TH OPTICAL			1000			1000			0			100.00


									PACKING			1000			1000			0			100.00


									ASSEMBLY YIELD			100.00%


									OVERALLY YIELD			100.00%


																								QS-00-023-13-A
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Q plan


			


						QUALIFICATION PLAN AND CHARACTERIZATION PLAN


						LOT NO.:			***


						PROCESS			Monitor Item			SAMPLE SIZE			CRITERIA			RESULT															PASS/ FAIL


																		MAX.			MIN.			AVG.			STD.			Cpk


						WAFER IQC			APPEARANCE			200EA			AC/RE:0/1			ALL COMPLY WITH SPEC CRITERIA															ACC


						WAER MOUNT			APPEARANCE			100%			OI-00-200			ALL COMPLY WITH SPEC CRITERIA															ACC


						WAFER SAW			APPEARANCE			100%			OI-00-210			ALL COMPLY WITH SPEC CRITERIA															ACC


						DIE MOUNT			DIE SHEAR			5EA			MIN: 5 KG			16.27			14.81			15.53			---			---			ACC


									APPEARANCE			5STRIPS			QC-00-220			ALL COMPLY WITH SPEC CRITERIA															ACC


									BLT			5EA			QC-00-220			0.54			0.45			0.49			---			---			ACC


						WIRE BONDING			BALL SIZE			30BALLS			OI-00-230			1.96			1.82			1.89			---			---			ACC


									APPEARANCE			5STRIPS			QC-00-230			ALL COMPLY WITH SPEC CRITERIA															ACC


									WIRE PULL
(FIRST BOND)			30WIRES			MIN: 3 G			10.43			8.35			9.48			0.62			3.48			ACC


									WIRE PULL
(SECOND BOND)			30WIRES			MIN: 3  G			7.05			6.09			6.52			0.32			3.67			ACC


									BALL SHEAR			30BALLS			MIN:  10 G			25.89			20.48			23.26			1.61			2.75			ACC


									LOOP HEIGHT			10WIRES			OI-00-230			8.92			8.18			8.52			---			---			ACC


									CRATERING			5EA			AC/RE:0/1			ALL COMPLY WITH SPEC CRITERIA															ACC


						MOLDING			APPEARANCE			1SHOT			QC-00-310			ALL COMPLY WITH SPEC CRITERIA															ACC


									X-RAY			1SHOT			QC-00-310			ALL COMPLY WITH SPEC CRITERIA															ACC


									INTERNAL VOID			1SHOT			DIE AREA:NOT ALLOW                          OTHER AREA:20mil(max)			ALL COMPLY WITH SPEC CRITERIA															ACC


						MARKING			APPEARANCE			5STRIPS			QC-00-320			ALL COMPLY WITH SPEC CRITERIA															ACC


						SOLDER PLATING			APPEARANCE			100%			OI-00-510			ALL COMPLY WITH SPEC CRITERIA															ACC


									THICKNESS			6 POINTS			300~800μinch			497.30			437.80			467.60			25.82			2.16			ACC


									COMPOSITION			6 POINTS			Sn>99.5%			100.00			100.00			100.00			-			-			ACC


						FORMING/TRIMING			APPEARANCE			2 TUBE(TRAY)			QC-00-520			ALL COMPLY WITH SPEC CRITERIA															ACC


									OUTLINE DIMENSION			10EA			DWG			ALL COMPLY WITH SPEC CRITERIA															ACC


									MICROGAPS			10 UNITS/LOT			QC-00-520			ALL COMPLY WITH SPEC CRITERIA															ACC


									LEAD COPLANARITY			10EA			< 3MIL			0.10			0.00			0.04			0.05			19.11			ACC


						VM			APPEARANCE			400EA			VI-00-710			ALL COMPLY WITH SPEC CRITERIA															ACC


																														QS-00-023-23-B
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DIE MOUNT


			


						DIE MOUNT QUALITY


						DEVICE TYPE:***


						LOT NO          :***


						MO                  :SNF56W971979


						ITEM			SAMPLE SIZE			CRITERIA			REMARK																								RESULT


															X1			X2			X3			X4			X5			Max.			Min.			Avg.


						DIE SHEAR			5 EA			≧ 5KG			16.27			16.06			14.81			14.97			15.53			16.27			14.81			15.53			ACC


						APPEARANCE			5 STRIPS			QC-00-220																											ACC


						BLT			5 EA			QC-00-220			0.48			0.52			0.45			0.54			0.46			0.54			0.45			0.49			ACC


						EPOXY VOID			5 EA			20% Die Area			0.00			0.00			0.00			0.00			0.00			0.00			0.00			0.00			ACC


						MATERIAL									PROCESS CONDITION


						LEAD FRAME VENDOR			ASM						PRE SCRUB TIME:																		25			ms


						L/F LOT NO.			1672770						POST SCRUB TIME																		25			ms


						PAD SIZE			150*19R						PICK-UP TIME:																		50			ms


						EPOXY TYPE			1076DJ-G						SD2 DISPENSE PRESSURE:																		NA			bar


															PLUSE TIME:																		NA			ms


						EPOXY LOT NO.			7064128-C70						PPD / MPD PRESSURE:																		0.22			bar


						EPOXY CURE									CURE TEMP.:																		175			℃


															CURE TIME:																		30			mins


																																				QS-00-023-15-B
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WIRE BOND


			


						WIRE BONDING QUALITY


						DEVICE TYPE:***


						LOT NO          :***


						MO                  :SNF56W971979


						ITEM			SAMPLE  SIZE			CRITERIA			REMARK																																													Result


															X1			X2			X3			X4			X5			X6			X7			X8			X9			X10			Max			Min			Avg			Sd			Cpk


						BALL SIZE			30 BALL			OI-00-230			1.88			1.83			1.84			1.96			1.90			1.83			1.84			1.87			1.88			1.91			1.96			1.82			1.89			---			---			ACC


															1.91			1.82			1.85			1.91			1.91			1.85			1.87			1.91			1.89			1.91


															1.90			1.84			1.91			1.92			1.88			1.89			1.88			1.90			1.94			1.93


						APPEARANCE			5 STRIPS			QC-00-230																																																ACC


						LOOP HIGH			10 WIRES			OI-00-230			8.18			8.92			8.43			8.41			8.52			8.63			8.51			8.63			8.71			8.29			8.92			8.18			8.52			---			---			ACC


						CRATERING			5 EA			Ac/Re:0/1																																																ACC


						WIRE PULL
(FIRST BOND)			30 WIRES			≧3 g			10.43			10.01			8.35			8.89			8.86			10.39			8.98			10.00			9.29			8.59			10.43			8.35			9.48			0.62			3.48			ACC


															9.70			8.60			9.31			9.49			10.26			9.80			8.90			9.65			8.72			10.08


															10.23			8.90			10.39			10.08			9.07			9.04			10.03			9.53			9.59			9.29


															NECK BREAK:									30/30						WIRE BREAK:									0/30						2ND  BOND LIFT:									0/30


						WIRE PULL
(SECOND BOND)			30 WIRES			≧ 3 g			6.29			6.96			6.47			6.53			7.05			6.87			6.36			6.46			6.09			6.92			7.05			6.09			6.52			0.32			3.67			ACC


															6.25			6.25			6.91			6.35			6.10			6.98			6.97			6.70			6.09			6.39


															6.86			6.82			6.55			6.49			6.20			6.09			6.18			6.16			6.46			6.74


															NECK BREAK:									30/30						WIRE BREAK:									0/30						2ND  BOND LIFT:									0/30


						BALL SHEAR			30 BALLS			≧ 10 g			20.48			21.39			23.68			25.32			22.80			20.59			25.33			23.25			23.62			24.50			25.89			20.48			23.26			1.61			2.75			ACC


															25.42			22.55			23.32			20.84			23.20			25.17			25.41			22.44			22.77			22.98


															25.89			24.11			22.38			20.84			21.50			25.32			23.36			24.21			23.65			21.47


															BALL SHEAR:									30/30						BALL LIFT         :									0/30						PAD PEELING:									0/30


						IMC Check			10 BALLS			>80%			ALL COMPLY WITH SPEC CRITERIA																																													ACC


						PAD STRUCTURE			10 BALLS			NO DAMAGE			ALL COMPLY WITH SPEC CRITERIA																																													ACC


						PAD REMAINING			10 BALLS			>100nm			257.40			257.40			288.10			263.80			272.50			290.50			264.80			277.90			261.10			297.00			297.00			257.40			273.05			---			---			ACC


						MATERIAL									PROCESS CONDITION


						COPPER WIRE DIM.:						0.8			STAGE TEMP.									200						℃


												MIL			MC TYPE:									■			ESEC						□			KNS


						COPPER WIRE      VENDOR			MKE						U.S. POWER									1ST			35			%			2ND			26			%			USG						1ST						mA			2ND						mA


															U.S. TIME									1ST			15			ms			2ND			15			ms			U.S. TIME						1ST						ms			2ND						ms


															BONDING									1ST			80			mN			2ND			1150			mN			FORCE						1ST						g			2ND						g


						LOT NO.			PC70711						CAPILLARY TYPE:												Z750


																																																			QS-00-023-24-B
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WIRE BOND-1


			


						WIRE BONDING QUALITY


						DEVICE TYPE:***


						LOT NO          :***


						MO                  :SNF56W971979


						Ball dimensions(mil)
Sample size : 30 balls			Raw Data (Criteria: <BPO)


									Max			1			2			3			4			5			6			7			8			9			10


									1.96			1.88			1.83			1.84			1.96			1.90			1.83			1.84			1.87			1.88			1.91


									Max			1.91			1.82			1.85			1.91			1.91			1.85			1.87			1.91			1.89			1.91


									1.82			1.90			1.84			1.91			1.92			1.88			1.89			1.88			1.90			1.94			1.93


									Photo


						Cratering
Sample size : 5ea			Criteria: No Damage


									No.			1			2			3			4			5


									Result			NA			NA			NA			NA			NA


									Photo


						Al thickness check (nm)  Sample size : 3 pads			No.			1															2															3


									Result


									Photo


									Pad structure : No Damage


						Pad structure
Sample size : 10 balls			No.			1			2			3			4			5			6			7			8			9			10


									Result			ACC			ACC			ACC			ACC			ACC			ACC			ACC			ACC			ACC			ACC


									Photo


						Pad remaining check(nm)
Sample size : 10 balls			Criteria: >100 nm


									Pad No.			1			2			3			4			5			6			7			8			9			10


									Thick Measure Result (after W/B)			257.4			257.4			288.1			263.8			272.5			290.5			264.8			277.9			261.1			297.0


									Photo





Right                                  Left                                     Up                                   Down





MOLD


			


						MOLDING QUALITY


						DEVICE TYPE:***


						LOT NO          :***


						MO                  :SNF56W971979


						ITEM			SAMPLE SIZE			DEFECTS			REMARK


						APPEARANCE			1 SHOTS			0/168


						INTERNAL VOID			1 SHOTS			0/168			No intermal void was found.


						X-RAY			1 SHOTS			0/168			Wire Sweep passed.


						MATERIAL			EQUIPMENT			PROCESS CONDITION / INSTRUCTION:


						MOLD COMPOUND			PRESS			TEMP. UPON TOP MOLD DIE:									173			℃


												TEMP. UPON BOTTOM MOLD DIE:									173			℃


						G631M			KK			COMPOUND PREHEAT TEMP:									NA			℃


						MTL. LOT NO.			DIE			HOT PLATE TEMP.:						170			℃


												CLAMPING PRESSURE:						120			(■kg/cm2,□ton)


						7063218			TWI			TRANSFER PRESSURE:						50			(■kg/cm2,□ton)


						VENDOR			PREHEATER			TRANSFER TIME:						14			SEC


												CURING TIME:			50			SEC(□ Include transfer time)


						SUMITOMO			NA


																								QS-00-023-17-A
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WIRE SWEEP


			


						WIRE SWEEP


						DEVICE TYPE:***


						LOT NO          :***


						MO                  :SNF56W971979


						Sample(1 shot)			#1			#2			#3			#4			#5			#6			#7			#8			#9			#10			Max			Min			Avg			Spec


						Wire Sweep			4.84			5.18			4.99			5.02			5.13			4.88			5.04			5.16			5.04			4.93			5.18			4.84			5.03			>15%


																																							QS-00-023-18-A
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VOID


			


						INTERNAL VOID


						DEVICE TYPE:***


						LOT NO          :***


						MO                  :SNF56W971979


						INTERNAL VOID


																																				QS-00-023-19-A





&L&"Times New Roman,標準"&F&C&"Times New Roman,標準"&A&R&"Times New Roman,標準"QS-00-023-21-A





PLATING


			


						PLATING QUALITY


						DEVICE TYPE:***


						LOT NO          :***


						MO                  :SNF56W971979


						PLATING HOUSE: GREATEK


						LEAD FINISH : Sn (100%)


						ITEM			SAMPLE SIZE			CRITERIA			RAW DATA																		MAX			MIN			MEAN			Sd			Cpk			Result


															1			2			3			4			5			6


						Plating Thickness			3points/strip*2			300~800μ"			484.2			437.8			449.5			497.3			446.5			490.3			497.3			437.8			467.6			25.82			2.16			ACC


						Plating Composition			3points/strip*2			Sn:99.5~100%			100.0			100.0			100.0			100.0			100.0			100.0			100.0			100.0			100.0			-			-			ACC


																																							QS-00-023-20-B
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OUTLINE


			


						PACKAGE OUTLINE DIMENSION MEASUREMENT


						DEVICE TYPE:***


						LOT NO          :***


						MO                  :SNF56W971979


						□REGULAR									□NEW PRODUCT												■CUSTOMER REQUEST												□PROCESS CHANGE												□OTHER


						SYMBOL			SPEC									Sample																														Max.			Min.			Avg.			JUDGEMENT


									MIN.			NOR.			MAX.			#1			#2			#3			#4			#5			#6			#7			#8			#9			#10


						A			0.095			0.102			0.110			0.1014			0.1013			0.1017			0.1018			0.1017			0.1013			0.1012			0.1012			0.1013			0.1012			0.1018			0.1012			0.1014			ACC


						A1			0.008			0.012			0.016			0.0103			0.0100			0.0101			0.0105			0.0106			0.0108			0.0102			0.0106			0.0099			0.0099			0.0108			0.0099			0.0103			ACC


						A2			0.089			0.094			0.099			0.0916			0.0910			0.0912			0.0914			0.0911			0.0914			0.0915			0.0915			0.0915			0.0913			0.0916			0.0910			0.0914			ACC


						b			0.008			0.010			0.013			0.0110			0.0108			0.0110			0.0110			0.0107			0.0110			0.0108			0.0107			0.0110			0.0111			0.0111			0.0107			0.0109			ACC


						c			－			0.008			－			0.0084			0.0085			0.0081			0.0081			0.0083			0.0083			0.0084			0.0082			0.0082			0.0080			0.0085			0.0080			0.0083			ACC


						D			0.720			0.725			0.730			0.7259			0.7265			0.7262			0.7262			0.7260			0.7258			0.7264			0.7258			0.7263			0.7261			0.7265			0.7258			0.7261			ACC


						E			0.291			0.295			0.299			0.2954			0.2958			0.2958			0.2955			0.2954			0.2955			0.2955			0.2956			0.2955			0.2957			0.2958			0.2954			0.2956			ACC


						e			－			0.025			－			0.0250			0.0249			0.0249			0.0249			0.0250			0.0250			0.0250			0.0250			0.0251			0.0249			0.0251			0.0249			0.0250			ACC


						He			0.395			0.406			0.420			0.4079			0.4077			0.4079			0.4079			0.4077			0.4081			0.4077			0.4077			0.4078			0.4079			0.4081			0.4077			0.4078			ACC


						L			0.020			0.030			0.040			0.0296			0.0286			0.0298			0.0290			0.0296			0.0285			0.0287			0.0287			0.0289			0.0291			0.0298			0.0285			0.0291			ACC


						L1			－			0.056			－			0.0551			0.0557			0.0551			0.0557			0.0560			0.0558			0.0553			0.0567			0.0558			0.0553			0.0567			0.0551			0.0557			ACC


						Y			－			－			0.004			0.0017			0.0026			0.0015			0.0011			0.0023			0.0021			0.0009			0.0010			0.0018			0.0011			0.0026			0.0009			0.0016			ACC


						θ			0			－			8			4.7449			6.6568			2.6292			3.4368			3.5578			5.9875			3.9171			3.6372			5.3126			5.9292			6.6568			2.6292			4.5809			ACC


																																																									Unit：Inch


																																																						QS-00-023-22-A





&L&"Times New Roman,標準"&F&C&"Times New Roman,標準"&A&R&"Times New Roman,標準"QS-00-023-19-A





SAT


			


						SAT RESULT


						DEVICE TYPE:***


						LOT NO          :***


						MO                  :SNF56W971979


						SAT RESULT  : NO DELAM


						SAT PHOTO - TOP SIDE												SAT PHOTO - BOTTOM SIDE
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p: GREATEK ELECTRONICS INC.
{ + N0.136, Gong-Yi Rd., Zhunan Township, Miaoli County 350, Taiwan R.O.C.

Tel : (037)638-568  Fax : (037)628-323

Reliability Test Report

Customer : Greatek

Purpose : For PCN Qual Reliability Test
Package Type : SSOP 56L (240mil)
Report No : Q710-RELI-C1710008
Report Date :16-NOV-2017

Conclusion : The test results were all passed

/ i o T
Approved By : }_\( Humtﬂ' Prepared By : C{/Q/Jk

Date : 16-NOV-2017 Date : 16-NOV-2017

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
Tel : (037)638-568  Fax : (037)628-323
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1. Sample Background

1.1 Sample Background:

Package Type : |SSOP 56L (240mil) L/F Material : A194

Device : PU* Lead Frame: 150*150 (mil)

Lot No: F8N8S-4-2 Epoxy: 1076DJ-G

Mo No: SNF56W971979 Wire: Cu wire 0.8mil

Date code : * Compound G631M

Exposed pad : NO Lead Finish Pure Tin

Apply Date: 12-OCT-2017 Sample Size: 150EA

Complete Date: |13-NOV-2017 Report No: Q710-RELI-C1710008

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
Tel : (037)638-568  Fax : (037)628-323
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( ¢ GREATEK ELECTRONICS INC.

2. Test Flow Chart

2.1 Precondition:

S/S:135EA

Open / Short Test
Visual Inspection

Pre-Condition Level 3
1. TCT (-65°C~+150°C) : 5Cycles
2. Bake 125°C ,24hrs
3. TH (30°C/ 60%, 192hrs)
4. Reflow 260°C / 3cycles.

Open / Short Test
Visual Inspection

TCT PCT HTST

(-65°C ~+150°C) (121°C/100%) (150°C)

500cycles 168hrs 500hrs
S/S:45EA S/S:45EA S/S: 45EA

Open / Short Test

Visual Inspection

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
Tel : (037)638-568  Fax : (037)628-323
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2.2 Solderability :

S/S:15EA
Visual Inspection

Solderability
S/S :15EA
(Sn/Ag/Cu)

Visual Inspection

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
Tel : (037)638-568  Fax : (037)628-323
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(" ¢ GREATEK ELECTRONICS INC.

3. Inspection method

3.1 Visual Inspection:
Purpose: In order to check whether the samples have package crack or not before/after
reliability test.
Apparatus: Power Scope (7~40x)
3.2 SAT Inspection:

Purpose: Inspecting the delamination of concerned layer.
Apparatus: SONIX ECHO-VS

4. Environment Stress / Mechanical Test

4.1 Precondition:

This test method establishes an industry standard preconditioning flow for plastic SMDs
(surface mount device) that is representative of a typical industry multiple solder reflow
operation.

Test procedure is as following:

Steptl: TCT (-65°C~+1507C) : 5Cycles
Stept2: Bake 125°C ,24hrs

Stept3: Moisture Soak (30°C /60%/192hrs)
Stept4: Reflow 260°C / 3cycles

4.2 Pressure Cooker Test :

The “Accelerated Moisture Resistance Test” is performed for the purpose of evaluating the
moisture resistance of nonhermetic packaged solid state devices. It employs severe conditions of
pressure, humidity and temperature that accelerate the penetration of moisture through the
external protective material (encapsulant or seal) or along the interface between the external
protective material and the metallic conductors that pass through it. This test is destructive; it
may* be used for qualification, lot acceptance and as a product monitor.

Test condition: 121°C/100%, 2atm, 168hrs.

4.3 Temperature Cycle Test :
This test is conducted to determine the resistance of a part to extremes of high- and low-
temperatures, and to the effect of alternate exposures to these extremes.
Test condition: -65°C ~ +150°C, 500cycles.

4.4 High Temperature Storage Life:

The purpose of this test is to determine the effect on solid state electronic devices of storage
at elevated temperature without electrical stress applied. This test is considered destructive and,
therefore, is applicable for device qualification.

Test condition: 150°C, 500hrs

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
Tel : (037)638-568  Fax : (037)628-323
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4.5 Solderability:
The purpose of this test method is to evaluation the solderability of terminations that are
normally joined by soldering operation. This evaluation is made on the basis of the ability of

these terminations be wetted by a coating of solder ,and to produce a suitable fillet when dip
soldered.

Test procedure is as following:

Steptl: Steam aging (8hrs)

Stept2: Dipping with flux(type R) , Condition: 245+5°C , Dwell Time:5+0.5secs.
Criteria : >95% Coverge .

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
Tel : (037)638-568  Fax : (037)628-323
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5. Reliability Test Results

5.1 Summary of test results :

Test Procedure Sar_nple Visua_l Insp. Open/S_hort Test SAT_ insp Judgment
Size Rej/s.s rej/s.s Rej/s.s
Before 135EA 0/135 0/135 0/45 PASS
Pre-condition
After 135EA 0/135 0/135 0/45 PASS
Pre-condition
PCT
168hrs 45EA 0/45 0/45 N/A PASS
TCT ASEA 0/45 0/45 N/A PASS
500cycles
HTST
500hrs 45EA 0/45 0/45 N/A PASS
Solderability 15EA 0/15 N/A N/A PASS

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
Tel : (037)638-568  Fax : (037)628-323
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5.2 Detail Informations of SAT Inspection :
5.2-1 Before Precondition :

Focus Die Surface Lead Surface (Top side) Die Pad (Top side)
0% >0% 0% Partial length | Entire length 0% >0%
SPEC . on lead on lead :
acc rej acc . acc rej
acc rej
SIS 22 0 22 0 0 22 0

5.2-2 After Precondition :

Focus Die Surface Lead Surface (Top side) Die Pad (Top side)
SPEC 0% >0% 0% Pargr? 'éiggth Eng;eézrc]igth 0% >0%
acc rej acc . acc rej
acc rej
SIS 22 0 22 0 0 22 0
7
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6. Conclusion

The test results were all passed.

7. Reference

#* JESD22-A113 Preconditioning of Plastic Surface Mount Devices Prior to
Reliability Testing

#*|PC/JEDEC J-STD-020E Moisture/Reflow  Sensitivity Classification for
Nonhermetic Solid State Surface Mount Devices.

#* JESD22-A101 Temperature/Humidity Chamber Operation Instruction
#* JESD22-A102 Pressure Cooker Test

#* JESD22-A103 High Temperature Storage Life Test

#* JESD22-A104  Temperature cycling

#* JESD22-B102  Solderability

#* Greatek Spec #QA-00-402 SAT Operation Instruction

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
Tel : (037)638-568  Fax : (037)628-323
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8. Solder Picture:
8.1 After solderability :

Visual in spection (25X

Top side Back side

vervgyg vy

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
Tel : (037)638-568  Fax : (037)628-323
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9. Attachments:

PROFILE for SMD.

2800 &

3000

2600

2400 =

2200

2000

1800 Lol \\
1600 B :

1400 i t
1200 "

Temp. (C)
\
S

100.0

Time
-108 -083-058-0.33 -0.08 017 042 067 092 1.17 142 167 192 2.17 242 267 292 317 342 367 392 417 442 467 492 517 542 567 592 617 648 (min)

Ave Rarap up rate(T) Holding Tirae Peak Temp. Liquidus Terap. Tire Above Terap. Ave Cooling rate(T) Result |'I
Boundary 217.00-26000C 15000-20000C | e 21700C 25500C 260.00-217.00C

0.00-3.00 £0.00-120.00 260.00-265.00 60.00-150.00 30.00-40.00 6.00-0.00
Range {Chsec) {sec) ©) (sec) (sec) {Chsec)

sensor] 063 88.00 261.41 104.00 3300 189

10
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10. SAT Photo :

Before Precondition (MSL 3) :

Top side
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Top side
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4 GREATEK ELECTRONICS INC.
/ + N0.136, Gong-Yi Rd., Zhunan Township, Miaoli County 350, Taiwan R.O.C.

Tel : (037)638-568  Fax : (037)628-323

Reliability Test Report

Customer : Greatek

Purpose : For PCN Qual Reliability Test
Package Type : LQFP 64L (10X10)
Report No : Q710-RELI-A17110083
Report Date : 08-JAN-2018

Conclusion : The test results were all passed

S : -, )
Approved By : 1\( HMWW".\*, Prepared By : C/{/';/Jk

‘/,

Date : 08JAN-2018 Date : 08-JAN-2018

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
Tel : (037)638-568 Fax : (037)628-323
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1. Sample Background

1.1 Sample Background:

Package Type : |LQFP 64L(10X10) L/F Material : Al194

Device : PT*** Lead Frame: 135*135 (mil)

Lot No: B7119915.1 Epoxy: CRM-1076DJ-G

Mo No: FNA064B71587 Wire: Gold wire 0.8mil

Date code : * Compound G600F

Exposed pad : NO Lead Finish Pure Tin

Apply Date: 21-NOV-2017 Sample Size: 150EA

Complete Date: |04-JAN-2018 Report No: Q710-RELI-A17110083

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
Tel : (037)638-568 Fax : (037)628-323
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2. Test Flow Chart

2.1 Precondition:

S/S:135EA

Pre-SAT & Visual Inspection
Open / Short Test

Pre-Condition Level 3
1. TCT (-65°C~+1507C) : 5Cycles
2. Bake 125°C ,24hrs
3. TH (30°C/ 60%, 192hrs)
4. Reflow 260°C / 3cycles.

Post-SAT & Visual Inspection
Visual Inspection

TCT PCT HTST

(-65°C ~+150°C) (121°C/100%0) (150°C)

500cycles 168hrs 500hrs
SIS:45EA S/S:45EA S/S: 45EA

Open / Short Test

Visual Inspection

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
Tel : (037)638-568 Fax : (037)628-323
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2.2 Solderability :

S/S:15EA

Visual Inspection

Solderability
SIS :15EA
(Sn/Ag/Cu)

Visual Inspection

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
Tel : (037)638-568 Fax : (037)628-323







: GREATEK ELECTRONICS INC.

( + N0.136, Gong-Yi Rd., Zhunan Township, Miaoli County 350, Taiwan R.O.C.
Tel : (037)638-568 Fax : (037)628-323

3. Inspection method
3.1 Visual Inspection:
Purpose: In order to check whether the samples have package crack or not before/after
reliability test.
Apparatus: Power Scope (7~40x)
3.2 SAT Inspection:
Purpose: Inspecting the delamination of concerned layer.
Apparatus: SONIX ECHO-VS

4. Environment Stress / Mechanical Test

4.1 Precondition:
This test method establishes an industry standard preconditioning flow for plastic SMDs

(surface mount device) that is representative of a typical industry multiple solder reflow
operation.
Test procedure is as following:
Steptl: TCT (-65°C~+1507C) : 5Cycles
Stept2: Bake 125°C ,24hrs
Stept3: Moisture Soak (30°C /60%/192hrs)
Stept4: Reflow 260°C / 3cycles

4.2 Pressure Cooker Test :

The “Accelerated Moisture Resistance Test” is performed for the purpose of evaluating the
moisture resistance of nonhermetic packaged solid state devices. It employs severe conditions of
pressure, humidity and temperature that accelerate the penetration of moisture through the
external protective material (encapsulant or seal) or along the interface between the external
protective material and the metallic conductors that pass through it. This test is destructive; it
may* be used for qualification, lot acceptance and as a product monitor.

Test condition: 121°C/100%, 2atm, 168hrs.

4.3 Temperature Cycle Test :
This test is conducted to determine the resistance of a part to extremes of high- and low-

temperatures, and to the effect of alternate exposures to these extremes.
Test condition: -65°C ~ +150°C, 500cycles.

4.4 High Temperature Storage Life:
The purpose of this test is to determine the effect on solid state electronic devices of storage

at elevated temperature without electrical stress applied. This test is considered destructive and,
therefore, is applicable for device qualification.
Test condition: 150°C, 500hrs

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
Tel : (037)638-568 Fax : (037)628-323
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4.5 Solderability:
The purpose of this test method is to evaluation the solderability of terminations that are
normally joined by soldering operation. This evaluation is made on the basis of the ability of

these terminations be wetted by a coating of solder ,and to produce a suitable fillet when dip
soldered.

Test procedure is as following:

Steptl: Steam aging (8hrs)

Stept2: Dipping with flux(type R) , Condition: 245+5°C , Dwell Time:5+0.5secs.
Criteria : >95% Coverge .

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
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5. Reliability Test Results

5.1 Summary of test results :

Test Procedure Sar_nple Visua_l Insp. Open/S_hort Test SAT_ insp Judgment
Size Rej/s.s rej/s.s Rej/s.s
Before 135EA 0/135 0/135 0/45 PASS
Pre-condition
After 135EA 0/135 0/135 0/45 PASS
Pre-condition
PCT
168hrs 45EA 0/45 0/45 N/A PASS
TCT A5EA 0/45 0/45 N/A PASS
500cycles
HTST
500hrs 45EA 0/45 0/45 N/A PASS
Solderability 15EA 0/15 N/A N/A PASS

GREATEK ELECTRONICS INC.
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5.2 Detail Informations of SAT Inspection :
5.2-1 Before Precondition :

Focus Die Surface Lead Surface (Top side) Die Pad (Top side)
Partial length| Entire length
0, 0, 0, 0 0,
SPEC 0% >0 /0 0% on lead on lead 0% >O.A)
acc rej acc . acc rej
acc rej
SIS 22 0 22 0 0 22 0

5.2-2 After Precondition :

Focus Die Surface Lead Surface (Top side) Die Pad (Top side)
Partial length| Entire length
0, 0, 0, 0, 0,
SPEC 0% >0 /° 0% on lead on lead 0% >O./°
acc rej acc . acc rej
acc rej
SIS 22 0 22 0 0 22 0
7
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6. Conclusion

The test results were all passed.

7. Reference

#* JESD22-A113  Preconditioning of Plastic Surface Mount Devices Prior to
Reliability Testing

#*|PC/JEDEC J-STD-020E Moisture/Reflow  Sensitivity Classification for
Nonhermetic Solid State Surface Mount Devices.

#* JESD22-A101 Temperature/Humidity Chamber Operation Instruction
#* JESD22-A102 Pressure Cooker Test

#* JESD22-A103 High Temperature Storage Life Test

#* JESD22-A104 Temperature cycling

#* JESD22-B102  Solderability

#*Greatek Spec #QA-00-402 SAT Operation Instruction

GREATEK ELECTRONICS INC.
No0.136, Gung-Yi Rd., Chunan Cheng, Miaoli Hsien Taiwan R.O.C.
Tel : (037)638-568 Fax : (037)628-323







S GREATEK ELECTRONICS INC.
u No0.136, Gong-Yi Rd., Zhunan Township, Miaoli County 350, Taiwan R.O.C.
Tel : (037)638-568 Fax : (037)628-323

8. Solder Picture:
8.1 After solderability :

Visual in spection (25X

Top side Back side
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9. Attachments:

PROFILE for SMD.

3000

280.0 L

2600

2400 Bl

2200 =1 \

2000
=
1800 = \

160.0 =]

Temp. (C)

1400

1200

100.0

80.0 ' N

60.0 ‘
400 /

200

00
-1.08-0.83-058-032-008 017 042 067 092 1.17 142

Time
167 192 217 242 267 292 317 342 367 392 417 442 467 492 517 542 567 592 617 648 (min)

Ave Rarap up rate(T)

Holding Time

Liquidus Ternp.

Time Above Terap.

Ave Cooling rate(T)

Result

[

Boundary
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150.00-200.00 C

21700C

25500C
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0.00-3.00
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30.00-40.00
(s2c)

6.00-0.00
(Clsec)

sensorl

063

88.00

261.41

104.00

3300

189
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10. SAT Photo :
Before Precondition (MSL 3) :

Top side
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After Precondition (MSL 3) :
Top side
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Info.


			


						1.PRODUCT INFORMATION:


									1.1 DEVICE TYPE												:			***


									1.2 LOT NO.---												:			***


									1.3 PACKAGE TYPE												:			LQFP 64L 10x10x1.4mm LP(0.5) LW(0.2) FP(2.0)


									1.4 WAFER DIA.												:			8"			"


									1.5 WAFER THICKNESS												:			12			mil


									1.6 DIE SIZE												:			100*90			mil


						2.ASSEMBLY MATERIAL:


									2.1 L/F PAD SIZE/MATERIAL												:			ASM 135*13R			mil


									2.2 SILVER EPOXY												:			SUMITOMO CRM-1076DJ-G


									2.3 GOLD WIRE DIA.												:			TANAKA 0.8mil


									2.4 MOLD COMPOUND												:			SUMITOMO G600F


									2.5 TUBE/TRAY												:			TRAY LQFP-44L/64L/79L


									2.6 LEAD FINISH												:			Sn: 100%
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&R&"Times New Roman,標準"&D


&L&"Times New Roman,標準"&F&C&"Times New Roman,標準"&A


&R&"Times New Roman,標準"&D


&L&"Times New Roman,標準"&F&C&"Times New Roman,標準"&A





Yield


			


									ASSEMBLY YIELD / DEFECT ITEM


									DEVICE TYPE:***


									LOT NO          :***


									MO                 :FNA064B71587


									PROCESS			IN			OUT			DEF.QTY			YIELD			DEFECT ITEM/Q'TY(EA)


												(EA)			(EA)			(EA)			(%)


									SAW			500			500			0			100.00


									DIE BOND			500			480			20			96.00


									WIRE BOND			480			480			0			100.00


									MOLDING			480			480			0			100.00


									MARK			480			480			0			100.00


									T/F I			480			480			0			100.00


									PLATING			480			480			0			100.00


									MARK II			480			480			0			100.00


									A.P.I.			480			480			0			100.00


									T/F II			480			480			0			100.00


									4TH OPTICAL			480			480			0			100.00


									PACKING			480			480			0			100.00


									ASSEMBLY YIELD			100.00%


									OVERALLY YIELD			96.00%
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Q plan


			


						QUALIFICATION PLAN AND CHARACTERIZATION PLAN


						LOT NO.:			***


						PROCESS			Monitor Item			SAMPLE SIZE			CRITERIA			RESULT															PASS/ FAIL


																		MAX.			MIN.			AVG.			STD.			Cpk


						WAFER IQC			APPEARANCE			200EA			AC/RE:0/1			ALL COMPLY WITH SPEC CRITERIA															ACC


						WAER MOUNT			APPEARANCE			100%			OI-00-200			ALL COMPLY WITH SPEC CRITERIA															ACC


						WAFER SAW			APPEARANCE			100%			OI-00-210			ALL COMPLY WITH SPEC CRITERIA															ACC


						DIE MOUNT			DIE SHEAR			5EA			MIN:  5 KG			20.11			17.92			19.25			---			---			ACC


									APPEARANCE			5STRIPS			QC-00-220			ALL COMPLY WITH SPEC CRITERIA															ACC


									BLT			5EA			QC-00-220			0.50			0.45			0.48			---			---			ACC


						WIRE BONDING			BALL SIZE			10BALL*1EA			OI-00-230			2.33			2.27			2.31			---			---			ACC


									APPEARANCE			5STRIPS			QC-00-230			ALL COMPLY WITH SPEC CRITERIA															ACC


									WIRE PULL			10WIRES			MIN:  4 G			11.35			10.05			10.83			0.38			5.99			ACC


									BALL SHEAR			10WIRES			MIN: 25 G			36.88			32.03			35.21			1.71			1.99			ACC


									LOOP HEIGHT			10WIRES			OI-00-230			6.48			5.31			5.86			---			---			ACC


									CRATERING			5EA			AC/RE:0/1			ALL COMPLY WITH SPEC CRITERIA															ACC


						MOLDING			APPEARANCE			1SHOT			QC-00-310			ALL COMPLY WITH SPEC CRITERIA															ACC


									X-RAY			1SHOT			QC-00-310			ALL COMPLY WITH SPEC CRITERIA															ACC


									INTERNAL VOID			1SHOT			DIE AREA:NOT ALLOW                          OTHER AREA:20mil(max)			ALL COMPLY WITH SPEC CRITERIA															ACC


						MARKING			APPEARANCE			5STRIPS			QC-00-320			ALL COMPLY WITH SPEC CRITERIA															ACC


						SOLDER PLATING			APPEARANCE			100%			OI-00-510			ALL COMPLY WITH SPEC CRITERIA															ACC


									THICKNESS			6 POINTS			300~800μinch			461.20			439.20			449.67			9.63			5.18			ACC


									COMPOSITION			6 POINTS			Sn>99.5%			100.00			100.00			100.00			-			-			ACC


						FORMING/TRIMING			APPEARANCE			2 TUBE(TRAY)			QC-00-520			ALL COMPLY WITH SPEC CRITERIA															ACC


									OUTLINE DIMENSION			10EA			DWG			ALL COMPLY WITH SPEC CRITERIA															ACC


									MICROGAPS			10 UNITS/LOT			QC-00-520			ALL COMPLY WITH SPEC CRITERIA															ACC


									LEAD COPLANARITY			10EA			< 3MIL			1.00			0.60			0.81			0.14			5.04			ACC


						VM			APPEARANCE			400EA			VI-00-710			ALL COMPLY WITH SPEC CRITERIA															ACC
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DIE MOUNT


			


						DIE MOUNT QUALITY


						DEVICE TYPE:***


						LOT NO          :***


						MO                 :FNA064B71587


						ITEM			SAMPLE SIZE			CRITERIA			REMARK																								RESULT


															X1			X2			X3			X4			X5			Max.			Min.			Avg.


						DIE SHEAR			5 EA			≧  5  KG			17.92			19.60			18.97			20.11			19.63			20.11			17.92			19.25			ACC


						APPEARANCE			5 STRIPS			QC-00-220																											ACC


						BLT			5 EA			QC-00-220			0.50			0.45			0.45			0.50			0.50			0.50			0.45			0.48			ACC


						EPOXY VOID			5 EA			20% Die Area			0.00			0.00			0.00			0.00			0.00			0.00			0.00			0.00			ACC


						MATERIAL									PROCESS CONDITION


						LEAD FRAME VENDOR			ASM						PRE SCRUB TIME:															40						ms


						L/F LOT NO.			1756714						POST SCRUB TIME															40						ms


						PAD SIZE			135*13R						PICK-UP TIME:															80						ms


						EPOXY TYPE			1076DJ-G						SD2 DISPENSE PRESSURE:															NA						bar


															PLUSE TIME:															NA						ms


						EPOXY LOT NO.			7094023-024						PPD / MPD PRESSURE:															0.28						bar


						EPOXY CURE									CURE TEMP.:															175						℃


															CURE TIME:															30						mins


																																	QS-00-023-15-B








WIRE BOND


			


						WIRE BONDING QUALITY


						DEVICE TYPE:***


						LOT NO          :***


						MO                 :FNA064B71587


						ITEM			SAMPLE  SIZE			CRITERIA			REMARK																																													Result


															X1			X2			X3			X4			X5			X6			X7			X8			X9			X10			Max			Min			Avg			Sd			Cpk


						BALL SIZE			10 BALL			OI-00-230			2.30			2.33			2.31			2.27			2.31			2.31			2.32			2.29			2.33			2.30			2.33			2.27			2.31			---			---			ACC


						APPEARANCE			5 STRIPS			QC-00-230																																																ACC


						LOOP HIGH			10 WIRES			OI-00-230			5.70			6.38			6.35			5.88			5.55			5.43			5.32			6.48			6.18			5.31			6.48			5.31			5.86			---			---			ACC


						CRATERING			5 EA			Ac/Re:0/1																																																ACC


						WIRE PULL			10 WIRES			≧  4 g			10.66			10.84			11.07			10.63			11.22			10.85			11.09			10.54			10.05			11.35			11.35			10.05			10.83			0.38			5.99			ACC


															NECK BREAK:									10/10						WIRE BREAK:									0/10						2ND  BOND LIFT:									0/10						ACC


						BALL SHEAR			10 BALLS			≧  25  g			35.85			36.88			34.33			35.98			36.25			35.57			32.03			32.43			36.44			36.36			36.88			32.03			35.21			1.71			1.99			ACC


															BALL SHEAR:									10/10						BALL LIFT         :									0/10						PAD PEELING:									0/10						ACC


						MATERIAL									PROCESS CONDITION


						GOLD WIRE DIM.						0.8			STAGE TEMP.												200						℃


												mil			U.S. POWER									1ST			22						%			,			2ND			38						%


						GOLD WIRE      VENDOR			TANAKA						U.S. TIME									1ST			20						ms			,			2ND			20						ms


															BONDING									1ST			280						mN			,			2ND			500						mN


						LOT NO.			S17X0147						CAPILLARY TYPE												O630
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MOLD


			


						MOLDING QUALITY


						DEVICE TYPE:***


						LOT NO          :***


						MO                 :FNA064B71587


						ITEM			SAMPLE SIZE			DEFECTS			REMARK


						APPEARANCE			1 SHOTS			0/160


						INTERNAL VOID			1 SHOTS			0/160			No intermal void was found.


						X-RAY			1 SHOTS			0/160			Wire Sweep passed.


						MATERIAL			EQUIPMENT			PROCESS CONDITION / INSTRUCTION:


						MOLD COMPOUND			PRESS			TEMP. UPON TOP MOLD DIE:									175			℃


												TEMP. UPON BOTTOM MOLD DIE:									175			℃


						G600F			TOWA			COMPOUND PREHEAT TEMP:									NA			℃


						MTL. LOT NO.			DIE			HOT PLATE TEMP.:						NA			℃


												CLAMPING PRESSURE:						50			(□kg/cm2,■ton)


						7093267			TOWA			TRANSFER PRESSURE:						0.7			(□kg/cm2,■ton)


						VENDOR			PREHEATER			TRANSFER TIME:						10			SEC


												CURING TIME:			60			SEC(■ Include transfer time)


						SUMITOMO			NA
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WIRE SWEEP


			


						WIRE SWEEP


						DEVICE TYPE:***


						LOT NO          :***


						MO                 :FNA064B71587


						Sample(1 shot)			#1			#2			#3			#4			#5			#6			#7			#8			#9			#10			Max			Min			Avg			Spec


						Wire Sweep			1.67			2.91			3.02			3.11			1.85			1.63			2.58			3.31			2.28			1.88			3.31			1.63			2.48			>10%
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VOID


			


						INTERNAL VOID


						DEVICE TYPE:***


						LOT NO          :***


						MO                 :FNA064B71587


						INTERNAL VOID
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PLATING


			


						PLATING QUALITY


						DEVICE TYPE:***


						LOT NO          :***


						MO                 :FNA064B71587


						PLATING HOUSE: GREATEK


						LEAD FINISH : Sn (100%)


						ITEM			SAMPLE SIZE			CRITERIA			RAW DATA																		MAX			MIN			MEAN			Sd			Cpk			Result


															1			2			3			4			5			6


						Plating Thickness			3points/strip*2			300~800μ"			441.6			461.2			460.6			439.2			451.5			443.9			461.2			439.2			449.7			9.63			5.18			ACC


						Plating Composition			3points/strip*2			Sn:99.5~100%			100.0			100.0			100.0			100.0			100.0			100.0			100.0			100.0			100.0			-			-			ACC
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OUTLINE


			


						PACKAGE OUTLINE DIMENSION MEASUREMENT


						DEVICE TYPE:***


						LOT NO          :***


						MO                 :FNA064B71587


						□REGULAR									□NEW PRODUCT												■CUSTOMER REQUEST												□PROCESS CHANGE												□OTHER


						SYMBOL			SPEC									Sample																														Max.			Min.			Avg.			JUDGEMENT


									MIN.			NOR.			MAX.			#1			#2			#3			#4			#5			#6			#7			#8			#9			#10


						A			－			－			1.60			1.516			1.517			1.516			1.516			1.518			1.518			1.518			1.517			1.518			1.516			1.518			1.516			1.517			ACC


						A1			0.05			－			0.15			0.088			0.088			0.087			0.087			0.089			0.087			0.087			0.089			0.091			0.091			0.091			0.087			0.088			ACC


						A2			1.35			1.40			1.45			1.425			1.428			1.424			1.428			1.425			1.424			1.427			1.428			1.425			1.428			1.428			1.424			1.426			ACC


						b			0.17			0.22			0.27			0.234			0.231			0.232			0.229			0.227			0.232			0.226			0.233			0.227			0.225			0.234			0.225			0.230			ACC


						c			0.09			－			0.20			0.138			0.140			0.139			0.142			0.138			0.139			0.142			0.145			0.140			0.145			0.145			0.138			0.141			ACC


						D			11.75			12.00			12.25			12.005			12.020			12.013			12.009			12.010			12.006			12.025			12.015			12.012			12.028			12.028			12.005			12.014			ACC


						D1			9.90			10.00			10.10			9.983			9.982			9.987			9.921			9.946			9.916			9.986			9.922			9.973			9.989			9.989			9.916			9.961			ACC


						E			11.75			12.00			12.25			12.000			12.012			12.017			12.017			12.009			12.022			12.010			12.020			12.007			12.020			12.022			12.000			12.013			ACC


						E1			9.90			10.00			10.10			9.979			9.972			9.976			9.979			9.977			9.972			9.977			9.976			9.978			9.980			9.980			9.972			9.977			ACC


						e			0.50  BSC									0.501			0.502			0.501			0.499			0.504			0.504			0.504			0.499			0.497			0.497			0.504			0.497			0.501			ACC


						L			0.45			0.60			0.75			0.584			0.588			0.578			0.574			0.577			0.588			0.580			0.583			0.576			0.574			0.588			0.574			0.580			ACC


						L1			1.00  REF									1.014			1.019			1.014			1.018			1.016			1.015			1.018			1.019			1.016			1.020			1.020			1.014			1.017			ACC


						S			0.20  REF									0.322			0.382			0.393			0.361			0.376			0.378			0.371			0.386			0.344			0.402			0.402			0.322			0.372			ACC


						θ			3.5  REF									3.8367			3.7896			3.8714			3.6042			3.9567			4.1070			3.6327			4.0802			4.0093			3.5143			4.1070			3.5143			3.8402			ACC


						θ1			5.0  REF									5.8070			5.9180			5.5936			6.1590			6.4993			6.7089			5.9719			6.3143			6.3728			5.5743			6.7089			5.5743			6.0919			ACC


						θ2			12  REF									11.7481			12.0615			12.2040			11.8068			11.7874			12.1911			12.5406			12.1414			12.0107			12.8303			12.8303			11.7481			12.1322			ACC


						θ3			12  REF									13.9700			12.7329			13.8560			13.1902			13.0331			12.1141			13.3727			12.9378			12.6376			12.0103			13.9700			12.0103			12.9855			ACC


																																																						Unit: mm
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Test Report
MELEARR A
JAU JANQ ENTERPRISE CO., LTD.
BT S B PIATII15E
NO. 111, SIAMEN ST., LINGYA DISTRICT, KAOHSIUNG CITY 802, TAIWAN (R. O. C.)

AT B Eh b H R AT B AR (The following sample(s) was/were submitted and identified by/on
behalf of the applicant as)

4 5% % #% (Sample Description) : #54%99.99 (PURE Tin 99.99)
W+ B ] (Sample Receiving Date) + 2017/07/11
)X H7 M) (Testing Period) : 2017/07/11 TO 2017/07/17

£ M B (Sample Submitted By) : MEAS¥AHPRRN 3 (JAU JANQ ENTERPRISE CO., LTD.)

B E K (Test Requested) :
(1) RIEFE P 462 » 5%RoHS2011/65/EU Annex ITREAEZTIEA(EU) 2015/863:)3K45 ~ 45 ~ R ~ M4 ~ AR~ AKX
E* , DBP, BBP, DEHP, DIBP. (As specified by client, with reference to RoHS 2011/65/EU Annex Il and amending
Directive (EU) 2015/863 to determine Cadmium, Lead, Mercury, Cr(VI), PBBs, PBDEs, DBP, BBP, DEHP, DIBP

contents in the submitted sample.)

(2) AR BRAFALT— . (Please refer to next pages for the other item(s).)
B & K (Test Results) : #HATFT—E (Please refer to next pages).
& % (Conclusion) :

(1) RIEZP RS > H43 - 45 - R~ MBS ~ SI&MK ~ /&% Kat , DBP, BBP, DEHP, DIBP#YRIX& RiF SRollSIE 4%
(EU) 2015/86321H§ﬂ§%§j§. (Based on the performed tests on submitted samples, the test results of Cadmium,
Lead, Mercury, Cr(VI), PBBs, PBDEs, DBP, BBP, DEHP, DIBP comply with the limits as set by RoHS and amending
Directive (EU) 2015/863.)

#45%%/\/Ray Chart
Signed for and on beha ;
SGS Taiwan Limited
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Test Report

RELEARR A

JAU JANQ ENTERPRISE CO., LTD.

Bl 5 R PIATI113K

NO. 111, SIAMEN ST., LINGYA DISTRICT, KAOHSIUNG CITY 802, TAIWAN (R. O. C.)

AL K (Test Results)

i) 2X 21 4% (PART NAME)No. 1 D 4R ® #54599.9 (PURE Tin 99.9)
(SILVER #£4599.9 (PURE Tin 99.9))

3 3 23
XA 8 Bz K7 3k elyly ao® | ma
(Test Items) (Unit) (Method) (MDL) (Limit)
No.1
4% / Cadmium (Cd) mg/kg |5 FIEC 62321-5: 20137 %, VAR JELD 2 n.d. 100
T RR T RSOEARIEAL. / Vith
reference to IEC 62321-5: 2013 and
performed by ICP-AES.
4% / Lead (Pb) mg/kg |5 FIEC 62321-5: 20137 %, VARJELD 2 6.31 1000
TR T A R RARA]L. / With
reference to IEC 62321-5: 2013 and
performed by ICP-AES.
& / Mercury (Hg) mg/kg |%FIEC 62321-4: 20137 %, VARJELD 2 n.d. 1000
SERRTHESLEBERA. / Vith
reference to IEC 62321-4: 2013 and
performed by ICP-AES.
>~184% / Hexavalent Chromium ug/cm? |%#1EC 62321-7-1:2015 » YAUV-VISH: 0.10 n.d. -
Cr(VI)(#2) M. / With reference to IEC 62321-7-
1:2015 and performed by by UV-VIS.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the
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g/ﬁi#_ﬁfxﬁ
JAU JANQ ENTERPRISE CO., LTD.
BT S B PIATII15E
NO. 111, SIAMEN ST., LINGYA DISTRICT, KAOHSIUNG CITY 802, TAIWAN (R. O. C.)

3% - s FRaN | &%
LS ®2 RS G | (Result) | TR
(Test Items) (Unit) (Method) (Limit)
(MDL) No.1
SR KM / Sum of PBBs mg/kg - n.d. 1000
— AR/ Monobromobiphenyl mg/kg 5 n.d. -
ZRTK / Dibromobiphenyl mg/kg 5 n.d. -
ZJABEK / Tribromobiphenyl mg/kg 5 n.d. -
V9IRBER / Tetrabromobiphenyl mg/kg é&%IEC 62321-6: 201577 7%, VX(;?L#H% 5 n.d. ~
K 7
F UK / Pentabromobiphenyl ng/kg M/ E &AM . / With reference to 5 4. "
— — IEC 62321-6: 2015 and performed by
SRR / Hexabromobiphenyl mg/kg GC/NS 5 n.d. -
LAHEK / Heptabromobiphenyl mg/kg 5 n.d. -
NRBER / Octabromobiphenyl mg/kg 5 n.d. -
JLBTERK / Nonabromobiphenyl mg/kg 5 n.d. -
+inmK / Decabromobiphenyl mg/kg 5 n.d. -
35X BAo / Sum of PBDEs mg/kg - n.d. 1000
— AR / Monobromodiphenyl ether mg/kg 5 n.d. -
SR OKE / Dibromodiphenyl ether mg/kg 5 n.d. -
SR REE / Tribromodiphenyl ether mg/kg 5 n.d. -
VY AT OB / Tetrabromodiphenyl ether mg/kg é&%IEC 62321-6: 20157 7%, VX-’;{L#HE’ 5 n.d. -
K 7
T AU KAk / Pontabromodiphenyl other ng/kg M/ E &AM . / With reference to 5 4. "
— IEC 62321-6: 2015 and performed by
SR OKE% / Hexabromodiphenyl ether mg/kg GC/NS 5 n.d. -
LB REE / Heptabromodiphenyl ether mg/kg 5 n.d. -
NGB OR R/ Octabromodiphenyl ether mg/kg 5 n.d. -
BT KB / Nonabromodiphenyl ether mg/kg 5 n.d. -
+ s K EE / Decabromodiphenyl ether mg/kg 5 n.d. -

Unless otherwise stated the results shown in this test repon refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the
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MELEARR
JAU JANQ ENTERPRISE CO., LTD.
& AT A B R PIAT1119%
NO. 111, SIAMEN ST., LINGYA DISTRICT, KAOHSIUNG CITY 802, TAIWAN (R. O. C.)
- . sk Fiktam | BX
RHAR § 12 R Efe | (Resurt) | R
(Test Items) (Unit) (Method) (Limit)
(MDL)
No.1
MAR—_FER—RTHE / mg/kg 50 n.d. 1000
DIBP (Di-isobutyl phthalate)
(CAS No.: 84-69-5)
MRV —TH / mg/kg 50 n.d. 1000
DBP (Dibutyl phthalate) . .
(CAS No.: 84-74-2) %% IBC 62321-8:2017 » YA R A8 & 71k /
HfEMA = . / With reference to
AMR=—FELT KFAES / mg/kg [IEC 62321-8:2017. Analysis was 50 n.d. 1000
BBP (Butyl Benzyl phthalate) performed by GC/MS.
(CAS No.: 85-68-7)
BRR_TEE— (2-CshRT K8 / mg/kg 50 n.d. 1000
DEHP (Di- (2-ethylhexy1) phthalate)
(CAS No.: 117-81-7)
# / Antimony (Sb) mg/kg |%#US EPA 30527 3%, Rl RJEHLSTH 2 n.d. -
RF#ASLEEERRSSE. / With
reference to US EPA Method 3052 for
Antimony Content. Analysis was
performed by ICP-AES.
4% / Beryllium (Be) mg/kg |%#US EPA 305273, R RJEHLSTH 2 n.d. -

BRI EH R GRS E. / With

reference to US EPA Method 3052 for
Beryllium Content.
performed by ICP-AES.

Analysis was
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WELEARR
JAU JANQ ENTERPRISE CO., LTD.
o AT S B R PIAT1119%
NO. 111, SIAMEN ST., LINGYA DISTRICT, KAOHSIUNG CITY 802, TAIWAN (R. O. C.)

A% - s yamw | &%

RHAR § 12 R Efe | (Resurt) | R

(Test Items) (Unit) (Method) (Limit)
(MDL) No.1
NIRRT IR £ R B MY | mg/kg | S FIEC 62321: 2008% 3%, AAABBHT/ 5 n.d. -
/ Hexabromocyclododecane (HBCDD) and HEfEMA] . / With reference to IEC
all major diastereoisomers identified 62321: 2008 method. Analysis was
(or- HBCDD, [3- HBCDD, 7 - HBCDD) (CAS performed by GC/NS.
No.: 25637-99-4 and 3194-55-6 (134237~
51-7, 134237-50-6, 134237-52-8))
AR 8 (4%) / PFOA (CAS No.: 335-67-1) | mg/kg 10 n.d. -
%#US EPA 3550C: 20073, YAkt
M/ E &AM . / With reference to

AREIFEE / Perfluorooctane mg/kg |US EPA 3550C: 2007. Analysis was 10 n.d. -
sulfonates (PFOS) performed by LC/MS.
B % / Halogen
B % (#) / Halogen-Fluorine (F) mg/kg 50 n.d. -
(CAS No.: 14762-94-8)
B % (&) / Halogen-Chlorine (Cl) mg/kg %%BS EN 14582:2016 » yRa&kF & #1& o 50 n.d. -
(CAS No.: 22537-15-1) M. / With reference to BS EN
B % (/&) / Halogen-Bromine (Br) mg/kg |14582:2016. Analysis was performed 50 n.d. -
(CAS No.: 10097-32-2) by IC.
B % (#) / Halogen-Iodine (I) mg/kg 50 n.d. -
(CAS No.: 14362-44-8)

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the

Company FRIELSH I » I i SRE B2 o ABEARLCANFFMFA » A ER -

This document is issued by the Company subject to ns General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for

electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits
of Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under
the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or

appearance of this document is unlawful and offenders may be prosecuted to the fullest exteNnt gf the law.

1, Kai-Fa Road, Nanzih Export Processing Zone , Kaohsiung, Taiwan | B fpiriea Mo B R FREIE
eGP t + 886 (07)301 2121 f + 886 (07)3010867 Www.tw.sgs.com

Member of the SGS Group








SGS

L EEE'E -S54 Chemical Laboratory - Kao., SGS Taiwan Ltd.

ﬁgﬁiﬁ% B#H (Page) : 6 of 14

FEAH(No.) : KA/2017/70862 B H#(Date) : 2017/07/17
Test Report
W LA R A
JAU JANQ ENTERPRISE CO., LTD.
Bl 5 R PIATI113K
NO. 111, SIAMEN ST., LINGYA DISTRICT, KAOHSIUNG CITY 802, TAIWAN (R. O. C.)

i (Note)
1. mg/kg = ppm; 0.1wt% = 1000ppm

2. n.d. = Not Detected (FK#H)

3. MDL = Method Detection Limit (77 A8 845G MRA4)
4. "-" = Not Regulated (JEILIEAE)

5. (#2) =

a. FAEE&ERKRAN0.13 ug/cm? » %iﬁ%%iéé%iﬁ%é}#?i&fﬁé&. / The sample is positive for Cr(VI) if the Cr(VI)
concentration is greater than 0.13 pg/cm?. The sample coating is considered to contain Cr(VI).

b. FNIB4EREn.d. GEEHA0.10 ug/em?) » 2T+ (B T4 55184%. / The sample is negative for Cr(VI) if
Cr(VI) is n.d. (concentration less than 0.10 ug/cmz). The coating is considered a non-Cr(VI) based

coating.
c. TRBHERENND 0.10 & 0.13 ug/cm? B> BFEELER T L 2K <184 . / The result between 0.10 ug/cm?
and 0.13 ug/cm? is considered to be inconclusive - unavoidable coating variations may influence the

determination.

PFOS %% H# (Reference Information) : 3HAMABRFT I POPs - (EU) 757/2010

PFOSIRE At 'E B ¥ A 4FA8180.001%(10ppm) » FLF Ron ~ MRob REHMA F RIFALE0.1%(1000ppm) > 72 &5 8K & 2% & B A 4t
PR fFAB#E1ug/m?2 o (Outlawing PFOS as substances or preparations in concentrations above 0.001% (10ppm), in

semi-finished products or articles or parts at a level above 0.1%(1000ppm), in textiles or other coated

materials above lug/m2.)

S RFIARBAT D RFIREAC OITEH L2 RFRER, 2RFAREE, N-FEASRFRRPEME, N-TEAERFILHK
iedi N'W%é%&%%&ﬁ*%ﬁ%@ﬁ?, N-TZHAARFAFFEARITUE o (PFOS refer to Perfluorooctanesulfonic acid
and its derivatives including Perfluoroctanesulfonic acid, Perfluoroctane sulfonamide, N-Methylperfluoroctane
sulfonamide, N-Ethylperfluoroctane sulfonamide, N-Methylperfluoroctane sulfonamidoethanol and N-

Ethylperfluoroctane sulfonamidoethanol.)
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MELEARR
JAU JANQ ENTERPRISE CO., LTD.

= M A %EEEFW%THI?)’%
NO. 111, SIAMEN ST., LINGYA DISTRICT, KAOHSIUNG CITY 802, TAIWAN (R. O. C.)

£ & &~ 8 / Analytical flow chart of Heavy Metal

FRPp TR ARRIZ GE R o RS R 2B E e (5 BARRED i b))
These samples were dissolved totally by pre- condmonlng method according to below flow chart. (Cr® test method excluded )

B P4 R FIE 2/ Technician : Jony Liu
B B f % 1 sk 5%/ Supervisor: Ray Chang

34~ % & # 5 / Cutting ~ Preparation

v

Bl &£ £ / Sample Measurement |

4 Pb/4§ Cd/% Hg * i 4& Cr(VI)
My i 1T A + +
Microwave digestion / Hotplate digestion £ % / Non-metal &% | Metal
+ ABS /PC/PVC H # # §/Others *
‘ iy / Filtration | + + -k 372~ | Boiling
water extraction
| i kg & 150-160C = 7
v v Dissolving by i i+ / Digesting
9 P P
‘ i i I Solution | | %5 | Residue | ultrasonication at 150~160°C Agris Btk s/

+ + Cool, filter

v digestate through
— %60°C i i T A ok k filter
1) &k’ pei2 [ Alkali fusion Y AL Separating to get
2) @3 f# [ HCl to dissolve Digesting at 60°C agueous phase v
| hv ultrasonication ben g d AETE |
| Add diphenyl-
v + carbazide for color

development
# % pH/ pH adjustment +

v :

R4S & T 4R+ 8 5% 3 & / ICP-AES

i / Filtration

12 Uv- VIS > BRI

4v o~ g8 AR 4 [ Add diphenyl- &% % e 540 nm
carbazide for color development g fz & [ Measure
* the absorbance at

540 nm by UV-VIS

M UV-VIS » & Btk &% % & 540 nm
3 fz & [ Measure the absorbance
at 540 nm by UV-VIS
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$am X/ % A8 X 54774 B / PBB/PBDE analytical FLOW CHART

1R A B : B4 [/ Name of the person who made measurement: Dorothy Chen
2)# & & A : 5k18 % / Name of the person in charge of measurement: Ray Chang

Sample/ # &

|

Sample pretreatment / #k &6 a7 B 32

v

Sample extraction #; & 2 8/
Soxhlet method % X 2 Bk

l

Concentrate/Dilute Extracted solution
B RUR R wE I A

l

Filter 3Bz B 5

l

Analysis by GC/MS
RARRATE H AR AT

l

Issue Report #3134
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THE| 24742 B / Analytical flow chart of phthalate content
B ARXAE : &4 / Name of the person who made measurement: Dorothy Chen

B XA FA k1% / Name of the person in charge of measurement: Ray Chang

[ )3 % #&/Test method: IEC 62321-8 )

AT I
Sample pretreatment/separation

!

Mk THF v & vk i R 36 3R/
Sample dissolved/extracted by THF

!

IR MAE |
Dilute Extracted solution

}

RARRATE B R AT [
Analysis was performed by GC/MS

)

3 / Data
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1) RIBATORAZE MM > B EAIEM o / These samples were dissolved totally
by pre-conditioning method according to below flow chart.
2) AR ANE : BM2%E / Name of the person who made measurement: Jony Liu
3) MXAEFA:IRIMAE / Name of the person in charge of measurement: Ray Chang
FLE VA ICP-AES 2478y H L2 |
(Flow Chart of digestion for the elements analysis performed by ICP-AES)

W~ BHES / Cutting > Preparation

v

MM S EE / Sample Measurement

v

ARIE T Bl AR a0y AH o v il & e BE i AT AL (e F & PFF) / Acid digestion by

suitable acid depended on different sample material (as below table)

v

i#BJ)& / Filtration

A\ 4
%75 / Residue
1) #MEakz: / Alkali Fusion

¢ 2) HEERM / HCl to dissolve

BRI TR T 44 Rk / ICP-AES

A 4

W%k / Solution

4/, 4R , 48 ,J%4% / Steel, copper, aluminum, solder FoK,AHER, BEE, S ORBEE, HEARK /
Aqua regia, HNOs, HC1, HF, H:0:
3% 35 / Glass A BR , A A EE / HNO:/HF
£,40,4°, % / Gold, platinum, palladium, ceramic F /K / Aqua regia
5% / Silver FHBR / HNOs
W / Plastic BiER ALK, A B, B EE / SO, H.0., HNOs, HCL
H A4 / Others He NAEATER 2 F 25 / Any acid to total digestion
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NIRRT iR B / HBCDD analytical flow chart

1) AR AE : s Name of the person who made measurement: Dorothy Chen

2) AR A

H A : ik18 %/ Name of the person in charge of measurement: Ray Chang

B AT R IE | Sample pretreatment

|

% 5% 25 e Sample extraction /
A2 3k # 32 7% Ultrasonic method

!

—FﬂSL/&/Rzﬁ/’ﬁ%f% /
Concentrate/Dilute Extracted solution

!
Mk s | Filter

!

ARARRATIE AR AT [
Analysis was performed by GC/MS

!
#4% / Data
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Analytical flow chart of PFOA/PFOS content

DAl RXAE : %3%#E [ Name of the person who made measurement: Ginny Huang

2)#R B F A : Jk164 / Name of the person in charge of measurement: Ray Chang

Ko AT R T/
Sample pretreatment

l

AR 5 ik 3 Bk & F PFOA/PFOS
(%7 % US EPA 3550) /
Sample extraction by ultrasonic method
(Reference method US EPA 3550)

l

ERRAGAE R 4
Concentrate/Dilute Extracted solution

v

VAR AR R AT H AR AT SBR[
Analysis was performed by LC/MS

\4

¥ / Data
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B £ 5474 B / Analytical flow chart of halogen content

1) AR AE : &4 8/ Name of the person who made measurement: Jean Hung

~

2) AR AaFA : Fk1a%/ Name of the person in charge of measurement: Ray Chang

Heob 30 B RIS G |
Sample picture and report number

'

b AT R 5k [
Sample pretreatment/separation

A\ 4

HEEME RN [
Weighting and putting sample in cell

v

AR TR RO
Oxygen Bomb Combustion / Absorption

v

WREZE A /
Dilution to fixed volume

'

R prtga#r
AnaIyS|s was performed by IC
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LA E A R A

JAU JANQ ENTERPRISE CO., LTD.
= AT 5 [ B PIATI115E

NO.

111, SIAMEN ST., LINGYA DISTRICT, KAOHSIUNG CITY 802, TAIWAN (R. O. C.)

* BE P A HFAET NATHEETRRAZES /. *

(The tested sample / part is marked by an arrow if it's shown on the photo.)

#* IR LER (End of Report) **
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Safety Data Sheet

1. Identification of the chemicals and of the business entity

Chemicals Name:SN99.99 Pure Tin

Other Names:Tin

Recommended use and restrictions on use:Electronics plating process

Names, addresses, and phone numbers of manufacturer, importer or supplier:Jau
Jang Enterprise Co., Ltd. (07)2264766 No. 111 Shian Men St. Ling Ya Dist. Kaohsiung
City.

Emergency contact phone numbers/fax numbers:Tel:0935049018/2262162
2. Hazard(s) identification
Chemicals hazard classification: Repeated exposure-the second stage

Label content:

Other hazards:Blank

3. Composition/information on ingredients

Pure material:

Chinese and English name: 4{i§%5 99.99 SN99.99 Pure Tin
Synonyms:Tin

Chemical Abstract Service No. (CAS No.):7440-31-5

Hazardous ingredients (% of the content):0.01% CAS No0:7439-92-1
Mixtures:

Chemical properties:

Chinese and English Concentration or concentration ranges (ingredient

names of the hazardous |percentage)

ingredients
99.99%
% SN ’
0.01%
&4 PB ’

4. First-aid measures







First aid measures for different exposure routes:
inhalation:inhalation of Inhalation of smoke causes breathing difficulties movement
the patient shall make a breath of fresh air, and hospital treatment.

skin contact: Wash with soap and water. Burns must be soaked with cold water,
and then taken to hospital for treatment, skin allergies should be taken
to hospital for treatment.

eye contact: Eye contamination should be flush with water, and then taken to

hospital for treatment.

ingestion: Hospital treatment.

Most important symptoms and hazardous effects:

Inhalation: high temperature (about 500 C above) may produce lead metal fume,
fume inhalation may cause anemia, insomnia, frail, constipation, nausea,
abdominal pain, excessive inhalation may injure hematopoietic function,
nervous, reproductive, , digestive and urinary system. Lead fumes in the
development of the fetus in pregnant women can cause nerve damage
or developmental problems.

Skin contact: tin-lead and high temperature molten tin-lead contact with the skin can
cause burns.

Eye contact:: metal fumes may cause eye irritation, allergies.

Ingestion: vomiting. Long-term ingestion or inhalation of lead can cause wrist, ankle

nerve palsy.
Protection for first-aid providers: Blank
Notes to physicians: Blank
5. Firefighting measures

Suitable fire extinguishing media: Carbon dioxide, dry chemical, foam
extinguishers, water.The need to avoid the use of
water fire extinguishing water splash molten

metal causing burns.

Specific hazards regarding firefighting measures: Molten metal splash water

seriously, it could result in burns.
Specific methods regarding firefighting measure:Blank

Special protective equipment and precautions for firefighters: Firefighters must
wear fireproof othing
and wearing
self-contained

breathing apparatus.







6. Accidental release measures

Personal precautions: Leak molten liquid is cooled to room temperature and then
shall scraping recovery, must pay attention to the temperature
to avoid burns when handling.

Environmental precautions: Leak must be recycled.
Methods for cleaning up: After cooling, scraped recovery.
7. Handling and storage

Handling: Operating temperature not higher than 500 C, personnel must wear
protective equipment, to avoid inhaling smoke, dust, broom should not be
used for dry cleaning and high-pressure gas stencilled, in order to avoid
dust.

Storage: Storage should be waterproof, anti-pollution. Packaging to be marked with

hazard labels.
8. Exposure controls/personal protection

Engineering control: Work area shall have sufficient exhaust and ventilation

equipment, reduce exposure concentrations.

Control parameters: eight hours daily at an average allowable concentration / short
time when an average allowable concentration / maximum
allowable concentration: the amount of the average of eight
hours daily allowable concentration /TWA:Sn:2.0 mg/m;Pb:0.05
mng

8-hour time weighted average exposure limits/Short-term exposure limits/Maximum

exposure limits

Biological standards:Blank

Personal protective equipment:
Respiratory protection: Dust mask
Hand protection: Protective gloves.
Eye protection: Goggles, eye wash.

Skin and body protection: Protective clothing, protective shoes.

Hygiene measures: After the operation, shall toilet before eating. Do not eat, drink,
make-up. Workers can not wear contact lenses.

9. Physical and chemical properties:

Appearance (physical state, color, etc.): Odor:No
Metal solid

yellowish







Odor threshold:No Melting point:232°C
pH value:No Boiling point/boiling point range:No
Flammability (solid, gas) No Flash point: °F °C

Decomposition temperature:No
Test method: (Open cup or closed

cup) :No
Auto-ignition temperature:No Explosion limits:No
Vapor pressure:No Vapor density:No
Density:No Solubility: Not allow
Partition coefficient (n-octanol/water, Evaporation rate: Non-volatile

logkow):No

10. Stability and reactivity

Stability: Stable

Possible hazardous reactions under specific conditions:Blank
Conditions to avoid: Flame.

Materials to avoid: Strong oxidants, strong acids, hydrogen peroxide.

Hazardous decomposition products: Under proper storage conditions, it will not
cause harm decomposition.High temperatures

can decompose to produce a metal oxide
11. Toxicological information
Routes of exposure: Skin contact, eye contact, inhalation, ingestion.

Symptoms: Inhalation: by prolonged inhalation may cause organ damage.
Ingestion: through prolonged or repeated exposure if swallowed can
cause organ damage.
Skin: May cause skin irritation.

Eyes: May cause eye irritation.
Acute toxicity:Blank
Chronic toxicity or long-term toxicity: Blank
12. Ecological information:
Ecotoxicity: Blank
Persistence and degradability: Blank
Bioaccumulative potential: Blank

Mobility in soil: Blank







Other adverse effects: Blank
13. Disposal considerations

Methods of waste disposal: Recycling, re-refining, or press the waste disposal

regulations.
14. Transport information
United Nations number (UN No):No
UN Proper shipping name:No
Transport hazard class(es): Blank
Packing group: Blank
Marine pollutant (Yes/No): Blank
Specific transport measures and precautionary conditions: Blank
15. Regulatory information
Applicable regulations: Hazardous materials and hazardous substances Liberal rule.

16. Other information

Literature Blank

references

Organization Name: Jau Jang Enterprise Co., Ltd.

that prepared the

SDS Address/telephone number: (07)2264766 No. 111 Shian Men St.
Ling Ya Dist. Kaohsiung City.

Person who Title: Manager Name (signature):Liang Yao Lin

prepared the

SDS

Date that the SDS |1/17/2017

was prepared:









